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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant 
ApphL No- 
Filed: 
Title 



Wright, JX.C. 
09/385,834 
August 30, 1999 

A NutriiiDiial Supplemeni for Lowering 
Serum Tiigbrcende and Cholesterol tevd 



G1P./A.U. : 1616 
^xandaa : S.N.Qazi 

DodcBtNo. 76891 

DUCLARATXON PURSUANT TO 37 OB § 1.132 

I, H. STEPHEN EWART Ph.D., hereby dedare ftat 
1^ I am cuneoflyeinployed by Ocean Nutrition Canada Lian^ 

assignee of the above-idediified application, m Ae capacity of Principal Reseaicih 
Sciendst I am cunenfly responsible for *eongDiiigi«eaidiprqject fern whiditte 
above-idemified patent application arose. Details of my education, employment in 
icscaidi,andmyacadernicpublicatiomaiesetfbi*3iiExhiTM Ihviewof 
my education and my involvement vnAi the research prqjea reUting to dris 
appfication, I have extensive background and experience inihe area of notrixianal 
sttpptements for lowering triglyceride and chcdestserol Icvds . 

2 I have caiefully reviewed this patent application, the Office Action 
mailed April 26, 2002, and the references cited teein. 

3 nqj ""' 1, 5-11, 34 and 39 of the instant applicarion stand icjeaed as 
being obvious over U.S. Patent No. 5.770.749 to Kumey ei al and U-S. Patent No. 
4.879,312 to Kamareie? a/. TheExaminerstatesthatKumeyetfli teach dial 
phytostaols are effecrive in lowering plasma cholestexollevds and ihaiKamaiei et 
al teach ihat a diet rich in om^3 feity adds has benefidal effects m humans, 
indttdingaredacdoninplasmacholestErolandiri^ceridelevels. TheExaminer 
goes on to stale aiat die present daims di£fe from the references in daiming a 
nucrirional supplement by employing a coinbinaiion of phytostercds and an omega-3 
fetcyacid. The ExamixieT therefore condudes that it WOuM be obvious to one skilled 
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in the art at the time of 4e mvention to employ phyroswrols in combination wiflx 
omesa-3 fetty acids in coa^>ositions and meihods for lowering cholesterol and 
triglyceiides in the bloodstxeam of a sali}ecc, because Aese agents are laaowa 
individually for tiae treatment of the same disorder. 

4. It is veIyi^^)OIml CO lecognizelliai die present inveaticni concerns 
not meie mixtmes of sterols and oniega-3 &tty adds but rather esters of a sterol and 
an oin^a-3 fotty add. For die purposes of makins nntriiional supplements, there axe 
very impananx differences betvreen a mixture of a sterol and a &tcy add, and a 
compositiDn -sidieiein tiie sterol has been diemicaay joined to flie fetiy add through 
ester linkage. 

5. Mere mixtures of sterols and omega-S &tty adds are not useful for 
TwaTriwg nutritional supplements at least in part because die fiee sterol does not 
dissolve wdl into the fat^ add. When mixed together, the sterol remains oystapine, 
and ^ partides merely become suspended in die omega-3 &ay add oil, resulting in 
a gcii^ paste-like material This pasK cannot be added to food products nvidiom 
subsxaniiaUy degrading iheir aesd etic properties. For example, a mere pasty mixture 
of a sterol and a &tcy add could not be added to maxgaxioe, wiOiouxunacceptably 
altering the appearance, texture, and flavour of &e margarine. Similarly, a pasty 
mixture is difficult to mictocacapsulate, the preferred means of deilivering die 
numtional supplement in cake mixes, baked goods, ice oeam, etc. 

6. Such pastes are also veiy difficult to fomnilaie into phaxmaceudcal 
compositions. For instance, the paste cannot be easily padsaged in a capsule, which 
is the prefcrred sinsJe dosage fbrmat. Similariy, the pasty congiosition could nor be 
packaged in a liquid form, whidi requires a homogenous oiL 

7 Xhe ineseot invention overcomes the above-id entifie d problems by 

ch^ioaiiy jnming ifag Sterol TO die om^a^-a fatty add tfarou^ an ester linkage. The 
sterol ester thereby produced is an oily, viscous liquid, suitable for inttoducrion into 
food products and for packagmg in capsules and the like. Three to four grams of this 
sterol ester can be dissolved in about 20 grams of maxgazine or other dietaiy fet 
source, Mwiihont altering significantly the texnire/taste profile of the pnidncL 
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8 As discussed in detail in my Dedaration filed on April 12, 2001, the 
s«rol esters of oinega-3 fetty adds of the invention are effecdve for lowering both 
diolesterd and triglyceride levds in tiie Wood of animals. This is, in fact, a very 
surprising result due to the differing medianisnis of action of sterols and omegii-3 
fatty adds. 

9 Phytosterols are not absorbed in ibe digestive tract to any great extent. 
This is admo^dged in &e Kinney ei dl, reference at column 2, lines 6-7 where it is 
stated that phytosterols have no nuttiixonal value to taimans, ie., the phytosterol 
does not get absorbedinto the bloodstream. The medianismby whidiphytosterol 
lowers Wood diolesierol appears to involve mhibition of diolestexol absorption in &e 
small intestine by competing with dioksteiol at critical poinis in die uptake process. 

10 In comtast, in order to efifect a reduction in Hoodsneam vi^ceride 
levels, omega-3 fittty adds must be absorbed from the intestinal hunen into the 
bloodstream. Fish oil omegaO fetty adds must travd in flu5 bloodstream to the liver 

where they modulate Ae activity of several enzymes of carbohydraie and lipid. The 
overall effect is the promotion of hepatic fatty add oxidation and reduction of 
tiiacylglycerol synthesis, witii a consegjirat reduction of triacylglyverol release into 
tiiedrculation (see arridedtedm current patent application: Connor and Connor 
,1997, Are fish oils beneficial in the prevention and treatinent of coronary artery 
disease? Am. J. Clin. Nutr. 66 (suppU: 1020S-1031S .)- 
11 nierefbre. at the time of die invention, it was unknown whether 4is 

opposingrequirementwouldbemet. In particular, would die sterol component of 
iheeslerpicventthefetty add from being absorbcdmto the bloodstream? While 
diere are digestive enzymes in the intestinal lumen with esterase activity diat could 
potentially free the fetty add from its esier linkage witix dac sterol, die degree to 
whidi diis would occur was unpredictable, and drerefbrc, it was undear whcdicr 
suffident of die omega-3 fatty adds would be released to have a significant unpact on 
serum triglyceride levels. 

12. Moreover, contrary m what is seated in Kamaiei etaL,^ 

preponderance of sdcntific evidence is diat omega-3 fatty adds do not lower 
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Cholesterol. andnayaouaUyincreaseit. Hazris (l^SSO J- Lipid Res. 30:785-807, 
discussedinthepxesentpatenxapplicanonatpag.7.3m«25.27,co^ 

oil coBsumptioB Coincga-3 fetty adds) results dte in no ciiangc m serum 
cholesterol, oracmaByleadsioaBincteaseiaLDLchoteteral. Similarly, a recendy 
reponed study found fliat EPA and DHA. &e piincipal on>ega.3 forty adds found m 
fish oil, increase LDL diolesierol levds (see Staknhoef « aL (2000) The effea of 
concentrat^N-3 atty adds versus gemfibrozinonplasmalipoproid^^ 

lipoprotdn heterogeneity and oxidiability inpatienis withhypeririglyc^ 
Atherosclerosis 153:129-138. attadiedhercio as Exhibit 2), 
13, LDL dMJiesterol is the form of blood diokstwol lowcxed by ingestion 

of sterols. Thus, inespecthre of the abovc^oibed complications arising from die 
esterification of sterols iwA the omega-3 fetcy ad^^ 

avaikbte sdeoiific literature, it woidd have been ecpected diat &e dioi^ 
increasing efect of the omcga-S fetiy add mighr reduce or counteraafte diolesterol- 
loweringeflectofthesieroL Ii would not have been e:q.ecteddiat the combination 
of die sterol and the omega-3 feity add, particularly in estetified form, would result 
m a reduction hi bodi diolesierol and triglyceride levds, as disdosed in die present 
applicatioxi. 

14 H^ebydedaretoaEstatementsmadeherrinofmylmowledgearc 
true and lhat an statements made on infonnation and bdief are beBeved to be true; 
and further diat these statements were made with the toiowledge diat willM felse 
statements and die like are punishabte by fine or imprisoifflient. orbodi, muto 

section 1001 of Tide 18 of die United States Code, anddatsudi willfiilfelse 
statements may jeopardize die validity of diis application or any patent issuing 
tfaereozL 




I y^U. Stephen Ewait, PhJD. 
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09/84 - 05/86 
09/79 - 04/83 

Emiiloynifiiit ii 

04/01 -present 

04/99 - 04/01 
04/96 - 03/99 
10/93 - 03/96 
05/86 - 07/87 



H. Stephen Bwart 

Ocean Nutrition Casada, Ltd 
1721 Lower Water St 
Halifix,NS,B3JlS5 

Telephone: (902) 421-5745 
E-mail: Sewart@occaii-iiuiritioa.coin 



PkD. in Biochesmstry, Memorial University of Newfinmdland 
St John's, Newfoundland 
Si^ervisor Dr. J.T. Broanan 

M.Sc in Biology, Mount Allison University 
SadcviUe, New Bxunswick 
Supervisor Dr. WJL Driedaic 

B.Sc (Honours) in Biology, Mount AlUson University 
SadcvillB, New Brunswick 



Principal R^earch Scientist 
Ocean Nutrition Canada Ltd. 
Hali&cNS 

Senior Resean^h Scientist 
Ocean Nutrition Canada Ltd. 
Halifi«,NS 

Postdoctoral fellow, Department of Phannacology & Therapeutics 
University of Calgaiy 
Calgary, Alberta 

Postdoctoral fellow. Division of CeU Biology 
Hospital for Sick Children 
Toronto, Ontario 

Research assistant, Departmaxt of Biolo^ 
Mount Allison University 



Sackville. New Brunswick 
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Honours and Awards 

09793 - 09/95 Hugh Sellers Postdoctoral FeUowsbip 

Banting and Best Diabetes Ceatre 

1992 Merck Fiosst - Canadian Biodiemical Sod^ Student Travel Award 

01/88 - 01/91 Memoxial University Graduate Student FeUowship 

Memorial University of Newfoundland 

09/80-05/83 * Wilkinson SGlu>larship 

Mount Allison University 

09/79 - 05/80 Ezxtrance Scholarship 

Mount Allison Univetsiiy 



Teaching experience 

09/87 - 12/92 Laboiatoiy tfiafihing assistant for biolo^ and biochemistry courses 

at Memorial University 

Introductoxy Biocheoustxy, 3 100 (6 sonesters) 
Techniques in Biochemisiry, 4211 (3 semesters) 
Jbtroductory Biology (1 semester) 
Pharmacy Tumrial (1 Sjcmester) 

09/84 - 05/86 Laboratory teaching assistant for biology courses 

at Mount Allison University 

Animal Physiology, 3210 (2 semesters) 
Metabolism, 3501 (1 semester) 
Cell Biology (1 semester) 

09/80 « 04/83 Laboratoiy teaching assistant for biology and cihemistry courses 

at Mount Allison University 

Analytical Chemistry (1 semester) 
Introductory Biology and Ecology (3 semesters) 
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Ewart, H.S., Qiao. D-, Biosnan, J.T. (1995) Activation of hepatic glutaminase in flie 
eodotoxin-treatedrat I. Surg. Res. 59: 245-249, 

Ewart, H.S-, Biosnan, J.T. (1993) Rapid activanon of hepatic glutaminase in rats fed on a 
single high-protein meal. Biocheni. J. 293: 339-344. 

Ewart. H.S., Jois, M.. Brosnan, J.T. (1992) Rapid stimulation of the hepatic gjycine 
deavagp system in rats fed on a smgle hifib-protdn meal, Biodiem. J. 283: 441-447. 

Iois,M., Ewart, H.S.,Brosnan,J-T. (1992) Regulation of glycine catabolism in ratfiver 
mitochondria. Biochem. J. 283: 435-439. 

Ewart, H.S., Dricdzic, W JL (1990) Enzyme acdviiy levels underestimate lactate 
production rates in cod (Gadus morhua) gas gland. Can. J. Zool. 68: 193-197. 

Ewart. H.S.. Canty. AA. Driedac, (1988) Scaling of c^ac o^^gox 
and engine activity levels in sea raven {Hemttripterus americarois). Physiol. ZooL 61 : 50-56. 

Ewart, H.S., Driedzic. WJL (1987) Enzymes of energy metaboHsm in salmonid hearts: 
apongy versus cortical myocaidia. Can. J. ZooL 65: 623-627. 



^saldridis, T., Ewart. H.S., Ramlal. T., Volchuk. A. Estrada, D.E., TYitschler, Klip. 
A n997) a^ipoic add stimulates glucose transport in musde and adipose cdk m c^ 
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ATHEROSCLEROSIS 



ELSEVn 



AUJOTaJcrosia 153 pMW) 129^138 



The effect of concentrated n-3 fatty adds versus gemfibrozil on 
plasma lipoproteins, low density Upoprotein heterogeneity and 
oxidizability in patients with hypertiyglicendemia 

Anton FJJ. Staknhoef Jacqudine de Giaaf % Marianne E.Wfeteko^^ 
Sebastian J.H. BredieS Pierre N.M. Demacker John J.P. Kastdein 
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Ryfetnibaddaaia: U>» dCB^ tipopfOtdB snbfiwtiMtt; Lew dcafiiy IqippaMan 
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^OMTcapoiiiiiae wrtbor. TdJ +3144.3«I4763{ Ctoc +31 J* 
41734- 

I taUrtus B.sialcBbcaiiiaai6 aauil (A.F11. SGilsntiacn. 



o i.^..T«< to be at ncreaacd mk for cannaiy heacf dis- 
eaac (CHD). «apedaUy mea over ags SO with low lU8t| 
dcanw lip(»R>«8i& CHDL) cbolestanl IsvbIs (l]. Sevnal 
potential ^lr-^"'•■-'■ han tan sagSBSUl U> 
tn'bncc to ttds pttenomaioo, indiidiDg an 
adwDoenie pacBOiisl oTlow doniiy lipopronao aa>u 
ia ihe hvpetinrfyeeridaiuD sutdeos p~4I. LDL iaptaied 
ton hJertriglyBBrideaiic aubjoctg is polydispene 
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defined W the piB««e «f muliipl* ^J*""*^ 

JSuSactioo profit has b«D afoca^ 

fiOD bypottigryaiMtefflie Sttbjaas is more pwne to m 
^ SSS nwdification than IJDL Cw"" 

oxidation. 1» A oonmTwiiiW to an e^uui^^^ 
^lial of IDL and th« imwaad nsk of aflKtoscIo- 

bLu» of 111* n^oiKd iMieased fJak fof pie^^ 

indicaied. Both marine b-S &^ 
S arSes a« v«y poiooi hypooighfoendomc ^enm 

tions. especially in bypemWyewdHmc «*J£M1J- 
Serof ».3 FA P4-1<S1 and fi«««» l^lSL^ 

^B^VmS LDL to oridative modiflcatton. THje 
aSSicSs lesote. bo^evc. between ^ 
eflbcB of ».3 flrity add»uppl«»««««i«« ""^'i*??^ 

aflBctoffitea«sonthBpBxaiiieierlV7|^|- 

^p«^»dy«asiSeitakentoco.^dBO^ 

S^U>L hfilwoBMeity and U>L oiQdBatahty m 



hypBrai^tycBiidemifi panants. 

2.Ma(hods 

2.1. Patiaus 
A total of 30 patients with piimaiy 

,nmol/l), coBflnntd by lepeawl f^f'f^^ 

Sited ftom the ^f* flLSLSTS 

Umversxiy Hospital (18 patients) Am^dam^ 

S^secondaiy causes for dyApJdemto, mdudag a 
SZy of diabew nuOBws, or jJ^S 
S~E2/E2. Tbe pariidpanta coniinBed their standard 

,4»dation Step I diet: <3Q% of 
£S^(««iim IW. satuiat-i 

<300 ma/day). Othar «?«»«f«ll"^Srof^ 
Stained uncbaaged dudng the 

tilaod tfiwose lo«»rin« a«ttta. Tbo protocol was ap- 



TOTved by the ethical conmutlce of our insutation and 
SrinOT iiSbnned oan^CTi vras obtaii^ 

2J, Study design 

TWs study was a doubto^Bnd trial wth^^^ 
donimy d«BP. At tho Starr of the srady bi»d*^ 
SStion VM Slopped (wed^ -Q. followed by a 
;SS«periodof4weeks(«eelt -6to 

liSnSiw weio ineaso«d wico « 
^vwsKt period (week -2 and day 0). Thcnafter. 
si^ w^randomly assSgned to «edve atto 

aofibrozU Cl2Mm8/day) WB«lw 

KoBCO^- capsnta (n- or Omacor~ capsute 

t4K/d»y)tt«ikerwithplBMboroaidiingEPiiifl^ 

12^ C?=14) (day 0 to wedc 12). Wood ^vte 

STSSaLed at «dO 6. 10 and 12. The On««r 

cspaules (Pronova Bloeaie. Oslo. Norway) contained I 

ffiPA) and 36;2% docoeaheaasnoic aod (DHA). 
pha-iocophefol was addad as an mti«u^«to a^- 
Sttation of 4 lU/8-3.3 mgis. The pUwbo ca^le 
SSed com oil (56.3% linoteio arid). »««.un^n- 
taiBd FA (26.8% oUdc arid) and satuiawd FA (?.3A 
suario arid), and lA mg vitamin 

For the eVBlwtion of adveise events. 
asdvius (AlAT and ASAT), g^woae and HhA,, wc 

J^^n^ampfianee was monitoiad by coianng the 
nausned eapsiilBS and was 98%. 

Z3. Pkama 

Venous blood samples we» eoDecttd ajto 

of ethvlenedJaminBiBttaaceije aeid (KrE»™>- 
;JJ^2StedSdlataly and saccharose sohidon (fimd 
^SSaSn 600 «g/tal H.0) wa» ^to ^evo^ 
SSSon of Bpopiotrins dwing fi««a» an^ 

at -80-C. An deieiminaUMS w«» 
Cad«^ ItpidTeseaichlaborBtory of the Uniwidiy 
Hoqiiial Nqncgen. 



2.4- on^ fyapratan awbfsis 

Very low density. Hpopmtein (VtDL) + intenned^ 
?popn^aSoJd < ^019^) wojjo.^ 
bv utaamjtxabgaiion for 16 h at 36™" ^ 

no 1361153; BoehiingBr-Mannhiam. FRG). tUJ»- 

di«rii«d in whole plasma 
SSSSn^/Mfc. method PSI. ApoB^eno- 
5^ woe detenninad after i8o<i«mc foeasmg of 
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1:^12), and 84/2(11 =2). 
files 

each ftaclioo, me wiu-i* n.* irfaiive dioles- 

i^diB used to ft^r^^^STffldi iwfivuiual lOL 
. iwriahte. >^J^,^**^'»^*S«SS^ each 

••^^ 5>U-5£o^ti^io Ae total LDL 

' a pSlve K-value (JK> 0) a ta«« buoyant pmHa. 
Oxu&iiAhi of low density Opoproiebu 

hv density Biadiaoi ulnwntiiftJBBilon (40«iu 
7 fL ri. USAi Ato iBoUiion of loial LDU the 

ELTeTaL PO], with fW""*^*" a 
btbidiiy, using bQvme aenim albianm as a 



ThiobaiWtnric add tcaiaYeagMi^ 
plaana w dBwnwn** *8 dcscobed P4J. 

2.7. DgunrneOm i^fam atkb end vUarm EinUm 
density Jipmotm 

AMlyris of fetty adds, anracwl ^iJ^''^ 
ttTS with 3 nd »-»«««t,*^J?^Sf^^S 

(titer E3S]. 
Z& Statist 



ibe individual percsniago change after uwaw 

of ph««» lipopn,toioa. «n^£ 
don vittBrin E coMeaWtion. TBABS anfl JJ^«- 

Xn^SSn B oonwmation. TBAM and 

S«!r«^iniB^ I/-tt8ts for independent vanables. A 
Mann— WDmey ' ^ oon- 

two-iaikd probabiliiy value of !«« ^ , ..^TLeffi 

oeduKS avaflabto in the SPSS PC+ ^f^^^I^jToo 
to^ Sodal Sden-s) »f«ra« padoise V««on 9.0 
(SPSS, Chicago, JL, USA). 
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3b BeOdlS 

Axniysts was based on intcntion*li>-treat, bui vwo 
subjects were noi included in the final analysts. One 
subject (Qmacor group) drvdoped excessive hyper- 
irigtycendemia (TCiB S6^ mmd/l) after he aiopped Ids 
ipgukr ffiedication. One sobiect (gsmSbrcudl grtmp) 
was noi willuig to continue tbe ixi&l after 
landomgatioB. 

At baseline, the Bcmfibcoal ffonp (n=> 13) and the 
Omaeor group (»= 15) were abonlar in mean age and 
body mass index (Bl^ (niean age ± &9 vs 48.3 ± 
83 yeais. respeoivBly; BMI 2&6±3.8 vs 77.S±2.4 
kg/m\ lespecdvety). After treatment, in the Qmaoor 
grotv eight patients showed an increase in body we^ 
wheteas in seven patients body weigbi xemained stabie 
or dffTft^^ Slxnilarly, in the ^emiibnxzQ gftnsp six 
panenis showed an increase in body weight whereas 
seven patients showed a stable or decreased body 
wi^ght. 

After indusion. in both the gemfibrozil and Qmacor 
group one patient with glucose levels above 6.9 nunol/1 
was present gemfibrozil granp* n= K glucose 10.0 and 
10.1 mmol/l at wcdc 0 and 12» lespeciivdy; Omacor 
group, n^h s^oeose 12.1 and 103 mmol/l at week 0 
and 12. respective^). All other patients had glucose 
kveb below 7.0 mmol/L These two patients <Bd not 
ha;ve a history of diabetes mellitus and were not ixeaced 
whh Qtal blood glucose lowexmg ^enis either befiare or 
during the triaL The fiisting ghiooae ooncentradons as 
wdl aa the hemoglobbi Au copcgnrration wece similar 
at baseline lemla for both drup (gemSbrozil ^uoose 
6*15 ± X04 mmol/l and HhA,^ 166 ± 0^67% va Omacor 
Blvcoae 5.88 ±1.24 mmolA and HbA^e 5.54 ±0.55%) 
and did not change during treaiment with Qmaoor or 
gemfibrozil (data not shown). Qmaoor and gcmfibroail 
wm tolerated well by all patients and no significant 
side««flect8 were observed. 

XI lite effect pf tnaiment on plasnta lipids and 
UgoproteUi kceb 

The itsnlts for lipid and lipoptowui concentrations 
at basefinc and after 12 weeia of treaoneru with gemfr 
brozil or Omacor are summarized in Table I. Although 
basdine values of itiglyoeride and cholesterol le^ of 
patienxs in the Omacor group are faigber than in the 
^mflbrozil group this ia not significant (P-vaiue for 
triglyceride 0.44 and for cholesterol 0.25 (Mann-Whit- 
n«y C/-t[sst)).T]iere were no fflgeificant diffo ences be- 
tween the two groups at taseaine. Both gemfibroxi] and 
Omasaor signilieanily reduced total iriglycende levels in 
plasma as well ttf in the VLDL ftacdoor In addilion, 
the VLDL ohotaterol significanUy decreased In both 



ucatment groups. However; only a alight reduction in 
total dtolesterol was foond, reaching statistical signifir 
cance in the Omacor group on}y» dne to significant 
inczeaso hi HDL cholesterol and LPL cholesterol Isvi^a 
in bodi groups after treatment. There were no signifi- 
cant (SfTeiences between the efliecis or gemfibnxdl or 
Qmacor on plasma lipoproiems. 

J.3L TH ^ect of neawtent on LDL subfraetion profile 
and K'^vahts 

The hypertriglyceridenuc LDL bdbie therapy tended 
to be polydi^crae, consisting of mnlxiple subftactions 
(LDLl LDL5) over a broad density range (d^ LOSO- 
1 J)S4 g/mO, widi the dense LDL subfiacdons (LDL3- 
LDLQ oomributhig most to total LDL (Fig. 1). This 
dense LDL subftaction profile is refleeted by a n^pdve 
value for parameter JC), v^cb did not differ s^nificantly 
between the groups at baseline fTable 1). Both gemfi- 
brozil and Omacor increased total LDL cholesterol 
(Table I) by increasing the cholesterol content or 
LDLl, LDL3 and LDL3, whereas the relative contribu- 
tion of LDL4 and LDL5 to total LDL decressed (Fig. 
l\ thus resulting in a more bwvyant LDL snbfiraction 
profile. Tins is icSecied by the increase in the value of 
parameter K after either gemfibrozil or Omacor therapy 
(Table 1). The value of parameter K rncressed more 
after gemflbroza (+ 26uS%» P<O.Ql) than after Oma- 
cor (+ 10.3^>S^ ?:=0.0S) bot she difference in change of 
parameter K between ^mfibiodi and Omacor did not 
icacb stadsdeal significance (?e-a088). 

3,4, The effect ofireatmem on foMiy tgdd contposi9ion 
and vUamtn E amtent of U>h 

In the ganfibrozil groi^ the relative ooiuribudon of 
pafanitic add (16:0). and oleie add (18:1) decreased 
sgniScantly, whereas that of stearic add (18:0), linolic 
acid (18:2K aracMdonic add (20:4), EPA QOrSS and 
DKA (22^^ did not change signiflcandy (Table 2). In 
the Omacor group the retaiive contribution of EPA and 
DHA hiereased signifieancly, with a significant decrease 
of stearic add and oldo add, whereas die rdas&ve 
contribution of Unoleic add and aiachidontc add did 
not diange (Table 2). Vitamin E in LDL increased 
sigttiSeanily in both meannettx groups. Thr total 
amount of polyunsaturated fatv adds (PUFA) in LDL 
tended to inocase in both groups> just reaching statisti- 
cal Tflfln if^T^ only in the ^mfibrodl ^oup. Tbe ratio 
PUFA/Wtandn E in LDL decreased significantly in 
bodi groups (TaUe 2). No significant difference be- 
iwcen the dfcct of gonfibrozil and Omacor on fatty 
acsd composiilon and vitamin E content of total LDL 
was found, except for palmitic add and DHA and with 
borderline significance for EPA (Table 2), 
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5.5. the ^eci oflreament on oxidawm ofLDL 

Titf toB ibne deocaacd agnificandy among the 
Js uJtcd with Omacon whett^ a 
did not dfccl ihc lag mnr O^^Kte 3)^ 
^cani diffticnco bctw« the cffca of 

Omwor on lag time was found (P<0.001). A> 
^m^^TUtc of oxidaiian tended X0 
: . jHtoffs WW not ignificaiit in any »f«°^J^^ 
' Tool amouni of dfenes produced per nafflgnon of LDL 
DnJidn incnascd fa both groups 
Sg statisihal dawficawe in tto Qmaoor gn»t>P ajj 

r^i^Jr^x^v, of nxidatkm and amount of d«« 
«aa found (Table 3). TB ARS concentiaitona mjtoana 

after tfatmeni ^^^l^^^ 
v^Kjrtaaad after tnatmetfl with gprnfibiozil (-AW. 
S^both chan»«* filled lo 
^ No significant dififci«ice in di^p m 
- Ibetween both treatment gioups was found (TaMe 3). 



The underlying cause of the incttaaed teodcMy to- 
ward cardiovascular dificaseft la palienta w«h hypw- 

rSTpoteald of lh« lipoprotein^ Posdbte 

xndnde the pn«en« of small dense ^La^ 
enhanced suscepdKBty to oxidative modifiaition. to 
this lepon we described die »«»d^«J»I?^^ 
oentiadons, the UJL suhftaonon piaffle and LDL oi^ 

canpai the dSveneaa of treatment with erftex 
Jn^teorfl orOmacor on ihwp 
bUnd, double<4anuny design. 

4.7- I^Alr. /^opro'«»» hexmfg&xUy 

The observed rtduciJon in ptasma tri^jccride, 
VLDL cholesterol and VLDt tri^ycoide omcerrtra- 
uana and in«ase in HDL ehoksrerol concMtnmons 



in Hirti IqioptoiBiB wcBosranea 

,t fldthOniMor or r^^^^ " 



Dme 



Ate 



^Tolilcbeltfifirol 



DL cfcetestsrol 



O 

O 

O 

G 

O 

C 

O 

G 



G 
C 
G 



7,« 1*.IM1.37) 

7.13 ±L60 
7 J» (5.76.355} 

9.79±6^51 
6J93 (6i)0-ll^ 

6.99±253 

a71±M7 

0.79 ±0.16 
0^GI'69-a99) 

5.I7±3l17 
4^3 0.72-9.13) 

303 ±1^ 
US 036*433) 

B.76±S^ 
6M (5^6-10.54) 

62±X71 

ZSf7±lSB 
X73 031-3.061 

3.13 ±0^7 
3^(233-3-86) 

^afi2 (-(L7W-0.55) 

^061 (i^0.71/-*0^) 





-85 ±14.9 


<ao5 


063 




-7jI±1S3 


QUD6 




656(?3«.45) 


-37.1*25.5 


<aQoi 


Qj6B 


433(3^47-^^ 
3^±227 


'404^52.6 


QlOI 




2S2 (ISM.70) 
0.77 ±a]8 


4-llJ0:jtlS.5 


<0i» 




Q.73 0163-OJ8) 
051 ±0.19 


17.1^21.4 


<0JD5 




OlBI (P.77'-1Un) 
3J8tZ37 


-33a±m 


<aODi 




2JS^ aj2-in) 
i^s±a7g 


*39.7±55^ 






US (PL85nL3Df) 
4.46±X31 


-390^26^7 


<aooi 


a75 


4.01 C150-4>U» 
1S9±X19 


-.412 ±60.1 


OOI 




127 a.4fr4a) 
3L70±tJ» 


+29,7 ±3U 


OlOQS 


1.00 


3Xai.l2 


+33.6 ±49.8 


<aos 




^035±(U6 


4-l03±22.4 




ansa 


-OlS7(-0.64/--0^ 


+26i±33.4 


<ajQi 




-041 («a6IV-A^7) 









tort «-k iTW '-'^^fS^^SMtftS** "^SoBi^ 

« J»-^iBliie Tor tlie bKs«» n«a««M* """^^ 
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OHACOR 



OCHPllROSIL 




Fig, LEflbnofn 

by «S± fitoiB dcoanoids into to etottge 

^^as aiui ininaB «rii«tt PILARS j«ta^ « 
d™Md nrodDcdon of ajwCm and nxducaoo^ 

ftny add ^^^^^^^'^ 

riM, of Bigiyceiidaja ,52;^: SkT^ 

^.w^ hv ocmfihtazn and Omacor, imtms w himu, 

„ be ««iv««d faiTD LDL PyPj«V^^S 
2L«d to be aa«« 

s« basdlM fliBy bave cotfiftuied^^ 

of cbotoietyl «ter for VLDL ote^Nsnde^** 
ii^choleaieiyl ester traaaftr F0»». ^^^f^^. 
SSeqLat a«ion of lipoproteio JSSfl^ 
^Zteing in bydnHysui of LDL wtfycendes and 



Omacor ^-"f^'S^ "iTSS^^J, 
ant LDL aubftaedon profib, jrfeettd by ™ 
S value of pawmewr X (F* 1 and "ftWe 

to«d LOL lipids ^ *^ 
decrtttttoB ihe du»to«erd/apoB ^,^^^f' 
SSISl, «b«-as no detectable d.flfe«« 

ST^foond W A possible 

^aasitog n«lt is that *e 

dan depends on the ertmt of "wwrido ttMW^aw 

s&aiim (9). 

4^ XilL oxidbabiltty 

snacspdhUity » oadenve modifliatooB 142-4*J. 
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The results of snidks on the dSscts of a-3 FA on 
LDL oxidizafaility are connsdiaQiy, Jxx some of the 
studies cahanced pcroxidaxioD of LDL was observed 
[18-20]p whereas other studies showed no effect of 
dietaxy a-3 FA on LDL oxidaxion {16*21,22). DifTcrcnt 
experimental condipom among studies* eg. in dnraziaa 
of sii{QiIeaientatioii period, type of padenta Indoded* 
0mou&t of n-3 FA provided^ may eaqdain some of the 
appaittitly conflicting lesalts ofataiiud lesaxdoig the 
eEfects of n-S FA on LDL osddaiioD. 

We show that the lag time of LDL oridarion was 



sjgiiBnanfjy sboitened Qmacoi, whtdi mdimtes an 
increase in the fittscepilUttiy lo oxidatkm of LDL, a& 
rqxmed previously The rrcnd of increase in 

TBARS ooncenttaiion in plasma after treatment with 
Omacor correqwndfl with the Inoeased suscq^tihillty to 
ondation of IDL xa vitxo. Sevexal studies have demon- 
Htxased thai small, dense LDL is more prone to o^dda- 
live modificaiion in vitro than the iaiae, light LDL, as 
measured by die decreased lag tinier preceding the onset 
of the peroQDdaiioD. sugBc^mg an enhanced 
atherogenic poxential of the small dense LDL snfa&ac- 



Chow » fhtty tctd 
hfFemi^yceridcmiaf 



and inainia £ coaicat of id&I LCL alto 



wiih Q&iBoor or gBsfihnxzO ia satgpos with 



Drug Bdbne 



Aftsr 



Stoadc add IW:0) 

Otek Bcid (C1&] a-9) 
, lauA acid (C1S:2 ikQ 

Aiatfifdftnte arid (fao-A 0-6) 

£PA (00:5 D-3) 

DHA (C3a:tin-5) 

VhanuD £ (unel/s l«DL pmtcso) 

7ottl amooQi of FUFA Ia VOL Qimol} 
'jksFA/uiuinm E m LDL dusoltei) 



C 3L3±X0 
2316(208-25.0) 

O 7.9^&7 

G 7J±a5 
73 a^7,7) 

O 

30,1 (17^31^ 
O IS.6±2.8 

194i a^Ume) 
O 4aS±3^ 

41.1 07^1^ 
G 4tLB±$3 

41 J (36l7-4M) 
O U±l^ 

Q 1JI^±IA 
6,7 (6M^ 

Q 1.0±Ol5 
1.1 (O16-IJ) 

G a9±aL7 
o i.7±aLS 

U (13010 

u (o.a.K7) 

O <l53 11.71 

7.10(4^7.90) 
G &9tS±U9 

7.10 (lOWQ) 
O 35961326 
9513 0323-3963] 
G 38391271 
3872 C370(fr-404S) 
O S921183 

S23 (461'-739) 
G 6291261 

529(446-764) 



23,612J 

23uB{n.64&4) 
23C113.0 

23.0 02^^6) 

7^10^ 
73{6M2) 

TI±a7 
7il (^^74) 
17J11.6 

173 (i^ia^ 

17.7144 
18.5 (14J^9J0 

39 J C36J)-4&2) 
«U1SJ 

43.1 (36l>47J) 

1811.4 

7J111.6 
74(S3J74 

3J11J9 
3^(0lB^ 

1.51 M 
OMIOjW) 

Z6ia8 
19(lM.n 

UlOJ 
1^(PJ-Z4) 
814111^ 
8.30 (740-1011) 
aj7l3.1] 
8.40 (US^lQi») 
3779 1335 
3732 034M2S1) 
40091938 
4000 (379^4241) 
4681103 
44a(372n»0) 
4991161 
467(407-632) 



^Ulfi.6 
-4i)lS.7 
-11 17^ 
-4JI111J) 
<-9.2lB.4 
-10114.8 
-22na7 
i-3.3ll1J 
-IJllU^ 
+ailll3 
4-23Ull23a3 
+82^1183.6 
+6a7l66:t 
'h2n2l584 
+36^1304) 
+37.61&4 
+101108 
+4Ji7il 

-i74tiaj 

-14.8±26l3 



039 
Oils 
0.013 
0,14 

oooa 

002 

031 

012 

073 

093 

QOOS 

0.22 

0.006 

<0M 
<O05 
O09 

<o.as 

<O001 

<aooi 



O022 



0,65 



0^ 



OI6 



033 



OQfiS 



0046 



089 



0.92 



0.79 



"Vahics of fbtcy acids m 
: sad; WA, di 

^PAiabie Tot lU wtflan 
' P'n/tHa^ for tike bEtM«co 



in pcnxnuae «f toial ftlty acuts as hbb&I&D. and laedBon wSib ioiEiqaanik 
loifl add: 0,aRBflbnml 01^X3); LDl^ Iw demny apoptatnoi Ontacet (ir- 15^ 
BkO ^AltBi' BIO vttiM aiivMlc iz X>cin (%>) » ma of ite j^Mduil 
gnwp Wikoscn fligpfld naks ua (bdfate vs ^ittt] oo abioftne valuooL 
gniBpi Mms-Wbiiary IZ-oesi (pmfifannA vs Obmcoi). 



DHA, 



Jul-12-02 Q3:13pin Froin-Feth8r''tonhaugh LP 
'FILE No .241 07x12 '02 13:42 



+6132328440 
FftK 



T-270 -P.022/D24 F-D15 
KHtaC 



131! 



Drug 



BcXorc 



After 



l^i yg tifiSO 



TBABS 



O 

G 

O 

O 

O 

G 

O 



106 ffs-nfl 

443(431-484} 
499±46 

124 ±0,19 
1.QS (![i93«l<S8) 



69.7 ±8^ 


-I8.fl±7-fi ^ 


<0.00l 




+23 ±13.8 


0.70 


72.7 (fi7^^ 


+Ij0±2a7 




125 ±163 




al4 


522^90 




0.01 


521 

541 ±ai 




Q.0S5 


532(507-03) 


+3a.7±es-7 


0.14 


1.73 (KlVrSO 
1J)4±U9 




Oi34 



0.001 



034 



0.16 



IJM {O.W-U0) ^ 

. " ■ . . - -^oWrm mm tn mpol diciaafaS prP""* P«* 

i™aHl Br3 FA eaaaaa most likely "^-rj" " 
SS;3SSSS adds » o« 1".^ 

die too time Md TBABS 

taoAoTin ifiotaied IDl. Bubftwwons after iha^ W. 
iL^aJTipSSTo tto raiswu* of 

dTl. la V^^^^^^S^JZ^Z^ 
hezdibia»«dw*dtheipropew^ »^ 

Bad BOtModaiion » vmo Pfl. we "^r*™*jT._f 
«^^^Seri»il»t aonoxidant i»te^ 

o^iS^ns that The pAiydxi»iM«^ 
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A Nutriti aal Supplement For Lowering Sermi Triglycexido and 

Cholesterol lievels 

Field of the Invention 

The invention relates to control of cholesterol and 
triglyceride levels in maimnals, particularly humans . 

Background of the Invention 

Serum cholesterol and serum triglyceride levels are 
importani: factors in the development of cardiovascular disease. 
In many clinical studies there is a positive correlarion 
between plasma triglycerides and the incidence of 
cardiovascular disease [1] . Elevated plasma triglyceride level 
is frequently associated with other atherogenic factors 
including elevated low-density lipoprotein (LDL) -cholesterol/ 
reduced high-density lipoprotein (HDL) -cholesterol^ and small 
LDL particles [2, 3] . There is growing acceptance that 
triglycerides act in a synergistic fashion with these other 
lipid risk factors to increase the incidence of cardiovascular 
disease [4, 5] . Hypertriglyceridemia usually occurs because 
of insulin resistance/ which leads to overproduction of very 
low-densiwV lipoproteins (VLDL) by the liver [3] . Treatment 
involves lifestyle changes to decrease body weight and to 
increase physical activity, both of which improve insulin 
sensitivity. Drug therapy to lower triglycerides involves the 
use of fibraues or nicotinic acid [6] . 

A number of clinical studies convincingly establish 
plasma cholesterol and LDL-cholesterol as independent risk 
factors for coronary heart disease [7] . Phainnacological 
agents, called statins, lower total plasma cholesterol by 
inhibiting the synthesis of cholesterol by the liver. The 
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Statins reduce the morbidity and mortality rate from 
cardiovascular disease in high risk, hypercholesterolemic 
patients [8, 9], but also in persons who exhibit "^average" 
cholesterol levels [10]. Another approach is to interfere with 
the intestinal absorption of cholesterol. Certain-phyrosterols 
(plant sterols) such as stigmasterol and p-sitcsterol lower 
serum cholesterol act by inhibiting absorption of both dietary 
and biliary cholesterol from the small intestine [11] . 

With respect to the most appropriate form of 
phytosterols for lowering serum cholesterol, some reports 
indicate that free phvuosterols reduce serum cholesterol in 
animals and humans [12, 13]. However, there is also evidence 
to indicate that a sterol esterified with a fatty acid may be 
more effective [14] . Trials show that phytosrerol esters of 
15 plant fatty acids obtained from canola oil, when incorporated 
into food such as margarine or mayonnaise, lower total 
cholesterol and LDL-cholesterol levels by about 10 and 15 
percent, respectively [15, 16]. United States Patent No. 
5,502,045 (Miettinen et al., issued March 26, 1996) discloses 
20 the use of sitostanol esters of canola oil to lower serum 

cholesterol. Beneccl™ (Raisio Benecol Ltd., Raisio, Finland), 
a margarine that contains such compounds, is now on the market. 

The mechanism by which phytosterols or phytosteroi 
esters inhibit absorption of dietary cholesterol by the 
25 digestive tract is not fully understood but may involve 
competitive inhibition of cholesterol uptake from the 
intestinal lumen or inhibition of cholesterol esterif ication in 
the intestinal mucosa [12] . It is known that phytosterols 
themselves are only poorly absorbed. Vanhanen et al . [17] 
report t.hat phytosteroi esters may also be poorly absorbed by 
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the intestinal tract, based on postprandial measurements of 
p-sitostanol in plasma. A direct measure of phytosterol ester 
uptake by the digestive tract has not been reported. 

When phytosterols are .esterified with fatty acids 
from plant sources such as canola, the long-chain 
polyunsaturated fatty acids (LCPUFAs) that are incorporated are 
predominantly of the omega-6 series. Omega-6 fatty acids do 
not affect plasma triglycerides. Research to date on fatty 
acid esters of sterols has focused only on the efficacy of the 
sterol in lowering cholesterol. 

Stmimarv of the Invention 

The present invention provides a nutritional 
supplement comprising a sterol and an omega-3 fatty acid, or an 
ester thereof, for lowering cholesterol and triglyceride levels 
in the bloodstream of a subject. 

The present invention also provides a method of 
lowering cholesterol and triglyceride levels in the bloodstream 
of a subject, the method including the step of administration 
of an effective amount of a nutritional supplement comprising a 
sterol and an omega-3 fatty acid, or an ester thereof, to a 
subject. 

The present invention also provides the use of the 
nutritional supplement defined herein for lowering cholesterol 
and triglyceride levels in the bloodstream of a subject. 

The subject is preferably a mammal, more preferably a 

human. 

The present invention further provides a foodstuff 

comoosition comorising the nutritional supplement defined 

3 
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herein and a foodsr.uff, the nutricional value of the foodstuff 
being enhanced by incorporation of the nutritional supplement 
defined herein. 

The present invention further provides the use of the 
5 nutritional supplement defined herein in the manufacture of a 
foodstuff composition. 

The present invention further provides a process for 
preoaring the nutritional supplement as defined herein, which 
comprises the step of reacting a sterol with an omega-3 fatty 
10 acid, or an ester thereof, in the presence of a base. 

3ase catalysts were found to be successful in the 
transesrerificaticn (or interesterif ication) process of the 
invention. Such a reaction- is advantageous given the 
availability of esterified omega-3 fatty acid starting 
15 material, for e.^ample from fish oil. In addition, acidic 
catalysts were found to be ineffective in the 
transesterif ication of interest. 

Sterols are nor very soluble in lipid, which 
comolicares their use in lipid-based foods. A mixture of a 

20 sterol and a free omega-3 fatty acid, which typically forms a 
caste ar a molar ratio of 1:1, may be used. If a mixture is 
used, the omega-3 fatty acid can be a free acid or can be in 
ester fom, preferably a succinimidyl , triglyceride, 
(C3-Ci2)cycloalkyl or (Ci-C8)al)cyl ester, more preferably an 

25 ethyl ester. In the mixture, the molar ratio range of omega-3 
fatty acid, or an ester thereof, to sterol should be about 0.5 
to 8 , preferably 0.76 to 6.4, more preferably 1 to 2. 

Preferably, the sterol and the omega-3 fatty acid are 
together in the form of an ester. The sterol esters of the 

4 
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present invention are highly fat-soiuble and represent a 
bifunctional species, since they lower both serum cholesterol 
and serum triglyceride levels in the bloodstream. 

Detailed DAscriotion of the Pr eferred Embodiments 

The sterols used to prepare the nu-critional 
supplement of the present invention are preferably 
phyt ©sterols, and preferably have a 

perhydrocyclopentanophenanthrene ring system as shown below in 
the compound of formula I: 




(D 



wherein the dashed line is a single or double bond and R is a 
(Ci-Cio)aikyl, substituted (Ci-Cio) alkyl, (C2-C10) alkenyl or 
substituted (C2-C10) alkenyl group. 

In the present application, the term "sterols" 
includes sterols in reduced form (stands), preferably 
p-sitostanol or fucostanol (reduced fucostarol) . 
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One or more sterols can be used to prepare the 
nutritional supplement. The term "phytosterols" includes 
sterols from terrestrial or marine plants, seaweed, microalgae, 
etc. Preferably, the sterol is stigmasterol, sitosterol, 
5 fuco sterol, p-sitostanol or fucostanol. 

Fucosterol is abundant in brown algae. Prior to 
esterification with the omega-3 fatty acid, fucosterol can be 
reduced to fucostanol. Preferably, the reduction is carried 
out using hydrogen gas in the presence of a suitable catalyst 
such as palladium on charcoal (Pd/C) , but other reduction 
processes t.hat ultimately yield a food-quality ester, after 
purification if necessary, may be used. 

The nutritional supplement of the present invention 
comprises one or more omega-3 fatty acids, and is preferably an 
ester of an acid of the formula: 



10 
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O 

CH3— CHj— CH=CH-RUi— OH 



wherein is a {C3-C40) alkenylene group comprising at least one 
double bond, more preferably 2 to 5 double bonds. More 
preferably, the omega-3 fatty acid is stearidonic acid 18:4(u3 
(SA), eiccsapentaenoic acid 20:5a>3 (EPA) or docosahexaenoic 
acid 22: 603 (DHA) . 




OH 



eicosapenaenoic acM 
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docosahexaenoic acid 

• a<; E^A and DHA, are 

Omega-3 fatty acids, such as r.-A a 

lona-cha^n polvunsaturated fatty acids (LCPUFAs) that are 

r danH. Oily fish such as aenhaden, salmon, tuna, and 

— -.: .. r-:r.r::.r.;- 

--'rZXt::rT:^sj:i^^^o. is fish .ore 

::rrL:y : .i.... refined fish oii concentrate ha.in. 
preL-icr^ y conr^nt; which xs 

approximately 65% ome,a-3 fat.y -.;^==":\. ^ ,,,, ,3„,3. 
^^™in-ntTv E«A and DKA in- the tonn c_ v.-igxyt; 

are prefera^^y concerted to iower ai.yi 
such as .ethyl, ethyl or propyl esters, -own 
Tl and used ^n an esterif ication with a sterol to form 
raethods and used .n ^ necessary, for use as 

esters, which can be further pu^-£i 

nutritional supplements . 

- -P-i sh oils have 

The cardiovascular effects ox d^et^.y -sh o 

^ ^ jr.-w-*/ AC"? ds lower 

long been recognized [18, .91 . . y inhibiting 

o ^^-ialvceride concentrations pr.ncipax-y oy 
' T !: Of -".=vl.ly=-ol and .y .he liver t20, . In 

sy„.hes.= Of —--^ JJ an.i-^o„^o.i= and are 

addi-.ion, =mega-3 .at.y acid benefits of 

protective against ^ =;;;^^r3rd 'y t ^ findin, =f the Oiet 
5 f^sh oil consumption are illust.atea oy t . „ „^ ,9% 

:-„d .elnfarction Trial -.i=n showed ^^^^^^ 

= n mnr-a"'itv in survivors of a first myot- 
in the overall mor.a-ity m 

^on=:umed ^ish rich in omega-3 fatty acias 

infarction wno consumed -isn ^^^^ns^-at- the 

owiv r22] Two recent studies demonsu.at- tne 
least -cwice weekly L^-^J - 
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efficacy of omega-3 fatty acid supplementation. In a 
randomised, double-blind, placebo-controlled trial patients 
with coronary artery disease who ingested a 1 . 5g/day fish oil 
suoolemenr (55% EPA and DHA^ for two years had less progression 
5 and more regression of their disease based on coronary 

angiograohv compared to patients ingesting the placebo [23]. 
in the GISSI- Prevenzione trial, omega-3 fatty acid supplements 
in patients who had myocardial infarction reduced 
cardiovascular death by 30% [24]. Although omega-3 fatty acids 
10 are anti-atherogenic, they do not lower plasma . cholesterol and 
in some incidences may slightly increase LDL-cholesterol [25] . 
Safery and toxicological studies spanning several years have 
shown thar fish oils are safe to consume. Recently, fatty 
ac^ds such as the omega-3 fatty acids from fish oil were 
15 granted GRAS (Generally Regarded As Safe) status in the Un3.ted ■ 
States, which permits their addition to foods low in long-chaxn 
polyunsaturated fatty acids. The typical North American diet 
contains about 0.15 grams omega-3 fatzy acids whereas Inuit may 
ingest ud to 10 grams of omega-3 fatty acids daily. A daily 
20 intake of 2 to 3 grams of omega-3 fatty acids has consistently 
been shown to lower plasma triglycerides (18]. Therefore, a 
suitable daily intake of omega-3 fatty acid in the present 
invention is about 0.1 to about 10 grams, preferably about 2 to 
about 3 grams, but clearly greater amounts can be tolerated, 
25 and may be beneficial. 

ohytosterols are considered safe for human 
consumotion. A typical daily intake in North America is about 
100 to 300 milligrams. However, a dose of greater than 3 grams 
of the phvtosterol esters are required to have significant 
30 impact on olasma cholesterol levels [13]. Such doses are safe 
with no known side effects. In the present invention, a 
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preferred daily intake of phytosrerol is about 2 to about 3 
grams - 

Phytosterol esters prepared using fish oil as the 
source of omega-3 fatty acids contain a significant amount of 
EPA and DHA. Such esters can simultaneously reduce serum 
cholesterol and serum triglyceride levels. The triglyceride- 
lowe^^ng ability of the omega-3 fatty acid component of the 
ester is deoendent on its entry into the circulatory system. A 
lipid esterase in the intestinal lumen may be responsible for 
release of the omega-3 fatty acid from the phytosterol, whicn 
would make both species available for uptake into tne 
Circulatory system. There is a non-specific lipid esterase, 
sec-e-ed into the intestinal lumen during digestion that xs 
active against a variety of molecular species including 
Cholesterol esters, monoglycerides, and esters of vitamxn A 
[26]. 

At least one edible additive, such as Listed below, 
can be included for consumption with the nutritional supplement 
of the invention and may have, for example, antioxidant, 
discersant, antimicrobial, or solubilizing properties. A 
sui'table antioxidant is, for example, vitamin C, vitamxn E or 
rosemary extract. A suitable dispersant is, for example, 
lecithin, an alkyl polyglycoside, polysorbate 80 or sodium 
lauryl sulfate. A suitable antimicrobial is, for example, 
sodium sulfite or sodium benzoate. A suitable solubilizing 
agent is, for example, a vegetable oil such as sunflower oxl, 
coconut oil, and the like, or mono-, di- or tri-glycerides . 

Additives include vitamins such as vitamin A 
(retinol, re.inyl palmitare or retinol acetate), vitamin Bl 
(thiamin, thiamin hydrochloride or thiamin mononitrate) , 

10 
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vitamin 52 (riboflavin), virair.in 33 {niacin, nicotinic acid or 
niacinamide) , vitamin B5 (pantothenic acid, calcium 
pantothenate, d-panthenol or d-calcium pantothenate) , vitamin 
56 (pyridoxine, pyridoxal, pyriccxamine or pyridcxine 
bvdrochioride) , vitamin B12 (cobalamin or cyanocobaiamin) , 
foi^c acid, folate, folacin, vitamin H (biotin) , vitamin C 
(ascorbic acid, sodium ascorbate, calci'^. ascorbate or ascorbyl 
oalmitare), vitamin D (cholecalcif erol, calciferol or 
ergocalciferol), vitamin E (d-alpha-toco?herol, d-beta- 

^ «aT,m=--!-ocaDhe'-oi , d-delta-toco?herol or d-al?ha- 
tocooherol, a-gamma-v.ocopne_o-, - 

tocopheryl acetate) and vitamin K (phylloquinone or 
phytonadione) . 

Other additives include minerals such as boron 
(sodium tetraborate decahydrate) , calcium (calcium carbonate, 
calcium casemate, calci-^ citrate, cal=i-.m gluconate, calci-.m 
lactate, calcium phosphate, dibasic calci"^ phosphate or 
--^basic calci-jm ohosphate) , chromium (G?F chromium from yeast, 
chromium acetate, chromium chloride, chromium trichloride and 
chromium cicolinate) copper (copper gluconate or copper 
su^^ate), fluorine (fluoride and calci-um fluoride), iodine 
(ootassi-^: iodide) , iron (ferrous fumarate, ferrous gluconate 
or ferrous sulfate), magnesi-^ (r.agnesi-cm carbonate, magnesium 
aluconate, magnesium hydroxide or magnesi'jm oxide), manganese 

„-r,-ar,oso s'^"" *=*€), molybdenum (sodium 
(manganese gluconate and man^anes- s . j 

molvbdate:-, ohosphorus (dibasic calcium phosphate, sodium 
Pho"sohate), ootassium (potassium aspartate, potassium citrate, 
potassium chloride or potassi'^ gluconate), selenium (sodium 
seien^te or selenium from yeast), silicon (sodium 
metasilicate) , sodium (sodium chloride) , stront-^, vanadi^^ 
(vanadium sulfate) and zinc (zinc acetate, zinc citrate, z^nc 
gluconate or zinc sulfate) . 

11 
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Othe- additives include aioino aci=5, pepcides. and 
„lated molecules such as alanine, arginlne a3para,lne, 
asoarrlc acid, carnitine. cl.r-.Ulne. cysteine., cystine 
:l..yl,l.=-. ,a^-a-nc.u.v.i= ^^^^ J^-^^^^' 
S ^luta^nlne. ,lu.a..lcne. . 
i^oc-ine Tvsine, methionine, ornithine, pner. 
s:re!'«— . ..reonlne. ..^.an. .yrcslne and .aline. 

orher additives include anl^l extracts such as cod 

™ar<ne lipids, shark cartilage, oyster shell, bee 
liver Oil, marine x_f-"^' 

LO pollen and d-glucosamine sulfate. 

, -1 ,^^-i-,ii-ar&'^ -f^T-ee fatty acids 
Other additives include unscxiiurare ee 

=.r,H rt-T i-ioienic acidr which may 
such as ,-linoleic. arach^don.c and a 

.e in an ester (e.g. ethyl ester or trigiycer.de, .or.. 

Ot.her additives include herbs and plant extracts such 
as as kelp, pectin. Spirulina. fiber, lecithin, wheat ger» ci.. 
.afflower seed oil, flax seed, evening P^-^--^; ^/j;- 
.lackcurrant. pumpkin ^-^Z:':^:^^^:^^ P.ne 
extract, ba.k ex-ac p extract, dong 

mui^a ouama extracu, tenne- 

bark extrac-, mui-- . -i-,Tfa saw palmetto 

chast- tree berry extract, ci^al^a, saw p 
,0 gua. extrac cnast 

'"7rey ;°:--c:";inger. ginseng, goldenseal. Juniper berries, 
rorlcl. "-e c!l. parsley, pepper^nt. rosemary extract, 
valerian, white willow, yellow dock and yerba mate. 

Othe- additives include enzymes such as amylase. 
..ctease. lloa e and papain as well as miscellaneous substances 
: as lenagumone. choline .choline bitartrate, inositol, 
carotenoids ,beta-car=tene. alpha-carotene. ""^^ 
c-yptoxanthln or lutein), para-amlnoben.oic acid, be-axne HC. 
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free omega-3 fatty acids and their esrers, thiotic acid (alpha- 
lipoic acid), 1, 2-dithiolane-3-pentanoic acid, 1, 2-dithiolane- 
3-valeric acid, alkyi polyglycosides, polysorbate 80, sodium 
lauryl sulfate, flavanoids, flavanones, flavones, flavonols, 
isofiavones, proanthocyanidins, oligomeric proanthocyanidins , 
vitamin A aldehyde, a mixture of the compcnents of vitamin K2. 
the D Vitamins (Di, D2, D3 and D4) which can be treated as a 
mixture, ascorbyl palmitate and vitamin K2 • 

The nutritional supplement of the invention is 
typically a viscous oil and can be added to a foodstuff 
composition during processing of the foodsruff . Such a 
foodstuff composition is often referred to as a functional 
food, and can be any food that will tolerate the 
physicochemical properties of the nutritional supplement, for 
example, margarine, cooking oil, shortening or mayonnaise. -It 
can also be packaged for consumption in softgel, capsule, 
tablet or liquid form. It can be supplied in edible 
polysaccharide gums, for example carrageenan, locust bean gum, 
guar, tragacanth, . cellulose and carboxymethylcellulose. 

The nutritional supplement can also be 
microencapsulated. Microencapsulation can be carried out, for 
example, using a gelatin such as bovine gelatin in a 
co-extrusion process, prior to processing into a foodstuff 
composition, for example baked goods, candy, margarines and 
spreads, ice cream, yogurts, frozen desserts, cake mixes and 
pudding mixes. The packaging of the nutritional supplement 
should preferably provide physical protection from such effects 
as pK, particularly basic conditions, oxidation and degradation 
by light. This latter effect can be mini-mized for example by 
changi-ng the mesh size of t.he microencapsulation or inclusion 

13 
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o. a suitable dye. .The nutritional supplement can also be 
stored in a light-opaque container to minimze 
photodegradation . 

The examole below describes synthesis of ah ester of 
... invehtio.. The ester Uh.a,e can be ^ ^-^^^ 

^v. cnch as bv esterification Oj. — e- -i-ai-^jr 

known methods, sucn as oy 

^a-t-aivs-is (US Patenu No. 
sterols or stanols unaer acid catalys-s 

T-T issued Aor^l 6, 1999). Preferably, 
5,892,068: Higgins 1^1, issued Apr-x o, 

however, a base is used as a catalyst to promote 
.^ansesterification. More preferably, the base xs a metal 
7c.-C.o)al.oxide, even more preferably sodium methox.ae or 
e^hoxide. Convenien-y, the reactants are hea.ea to a 
.imperature of about lOO'C to about 200-C -'^^^^^^^'^^ 
p./.erably under reduced pressure, for about 30 manures to 
a^^ut 4 hours. The base is then added and the mixture 

■ n^W stir-od at a temperature of abour lOO'C to about 
conveniently ^^^^ 30 ^,,,es to about 36 

200'C under reduces p.sssa-e ..or ao» ^ . . 

hours. Alternatively, the starting ester is heated to 
....peratur. of about lOO'C to about 200-C 

o!I!-.rably under reduced pressure, for about 30 .n^nutes to 
: :;t . hlurs. ^^e base dispersed in the phytosterol is then 
.dded and the ^«ure conveniently stirred at a ------J ^ 

.bout 100-C to about 200-C under reduced pressure for about 
nanutes to about 36 hours. The ester that is forced can oe 
further purified if necessary for use as a nutrltxonal 
supplement - 

The further purification is preferably carried out by 
precipitation and extraction, preferably se^entially usin, 

two i^scible solvents. Onreacted sterol ^ J'^^^^^ 
, add't<on of a suitable non-polar solvent and f=.lteredo.. A 
) acia^u-on oj. =m„hatic liouid such as a 

suitable non-polar solvent can oe an aliphatic l.qu 

1 a. 
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l^auxd alkane, preferably pentane, hexane, heptane, octane, 
iso'octane or dodesane, more preferably hexane. Corresponding 
fluoroalicanes can also be used. The non-polar solvent can also 
be an aromatic solvent such as benzene or toluene, or an orher 
5 solvent of similar polarity such as carbon tetrachloride or 
methyl-tert -butyl ether. 

The filtrate is then extracted by a suitable 
extraction solvent to remove unreacted omega-3 fatty acid- 
containing material. The extraction solvent is preferably a 
10 Dolar solvent such as methanol, ethanol or ethylene glycol 

dimethyl ether (monoglyme) , more preferably methanol. Certain 
dipolar aprotic solvents, such as N,N-dimethyl formamide (DMF) 
or" dimethylsulfoxide (DMSO), can also be used. 

Example 1 

15 synthesis of Stigmastsrol/Omega-3 Fatty Acid Esters. 

(A) A mixture of dry stigmasterol (3 g, 7.27 mmol) 
and a highly concentrared mixture of EPA and DHA omega-3 fatty 
acids in ethyl ester form (EFAX™ 5500, ProNova; 4.3 g, 12.6 
mmol) were heated while being stirred magnetically at 14 0 to 

20 145'C for 2 hours under vacuum (5 mm). Subsequently the vacuum 
was disconnected and powdered sodium mei:hoxide (40 mg, 0.75 
mmol) was added quickly in one portion. The vacuum was 
connected immediately and the mixture was stirred at 140 to . 
145»C for an additional 4 hours. Hexane (25 mL) was added to 

25 precipitate the residual stigmasterol and the mixture was 

centrifuged for 5 minutes at 15,000 g (0°C) , the supernatant was 
removed and the pellet was washed again with 5 mL of hexane. 
The remaining precipitate was centrifuged off and the 
suoernatanrs combined. The organic phase was washed wi-h water 
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,5 ,0.1 d— d over soiLu^ sulfate .nd rh. solvent removed under 

d^^ ; p'reisure. T.C ,.e«ne/d.e.h.le...r/a=e.i= acid .90 = 10: 
J " o 71. T.e yield was 5.9 , .35,,. The es.er product was a 

viscous oil. 

When the experiment was repeated using freshly made 
' sodi™ ethoxide. almost the same level =£ conversion was 

obtained as with sodium methoxide. However, this was not seen 
„ith commercially available sodium ethoxide. which performed 
more poorly than sodium methoxide. 
10 synthesis of stigmasterol/Ome,a-3 Fatty Acid Ssters 

(B) A highly concentrated mixture of EPA and DKA 
omega-3 fatty acids in ethyl ester form (.PAX™ 5S00 EE 
BioNova; 221 g. 649 ^ol, was heated while be.ng stirred 

r<=-.'v at '40 to 145°C for 2 hours under vacuum (5 mm) . A 
IS .r-ture Of dry stigmastero^ ,2.,g. .4, :.ol^ 

end sodium methoxide ,40 mg. O.n -^^^i;:^-^- „ 
Within 1 hour and the mixture was st— -d at - u 
witxi-ii 1-i berated from 

additional 21 hours. The reaction mix.u-e 1-B 
unreacted material eifher by column chromatography (2* 
20 diethylefner in hexane on silioagel, or by - "^^""^ 

extraction using two i^ssible solvents. The unreacted ^ 
stigmasterol was precipitated upon addition of hexane and the 
sol^Tion was then filtered. The filtrate was extracted^ith 
methanol to remove unreacted starting, oil materxa TI.C 
„ ,hexane/diethylether/aceti= acid ,90 = 10: 1, ^'"^ 2- ^7' 

Ar,A ^ i-in 9i\ ester product was a 

0.71. The yield was 434 g (70 %) . t..- es 

viscous oil. 

When the experiment was repeated using freshly made 
sodium ethoxide. almost the same level of conversion was 
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Obtained as with sodium methoxide. However, this was not seen 
with corrmercially available sodium ethoxide, which performed 
more poorly than sodium methoxide. 

The procedure works also from a concentrated mixture 
of EPA and DHA omega-3 fatty acids in triglyceride form (EFAX 
5500 TG, BioNova ) with a similar yield of final product. 

Example 2 

The effect of a phytosterol-f ish oil ester-containing diet on 
plasma lipid levels in guinea pigs. 

Guinea pigs were chosen for this project, as their 
blood lipid profiles and responses to dietary manipulation more 
closely resemble those of humans than do more commonly used 
laboratory rodents. .Two groups of eight guinea pigs each were 
fed a standard, non-?urified guinea pig chow (Prolab guinea pig 
5P18, PMI Nutrition International, Inc., Brentwood, MO). 
Baseline values for blood lipids were determined and then the 
animals were placed on a control diet (Group 1) or a 
phytosterol-fish oil ester-containing diet (Group 2) . 

Phytosterol-fish oil esters were prepared as 
described in Example 1 and mixed 5:1 with corn oil. This was 
incorporated into crushed chow to give a concentration of 
phytosterol-fish oil esters of 2.5% (w/w) . Control diet was 
prepared using an equivalent amount of corn oil. Both control 
and test diets were supplemented with 0.08% cholesterol. The 
chow was re-pelleted using a Hobart extruder. Food was stored 
in sealed plastic bags with nitrogen purging at -20 "C in the 
dark. Fresh food was prepared each week. 
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Blood samples were collected from each animal after Z_ 
and 4 weeks for determination of plasma lipids (total 
cholesterol, HDL-cholesterol, non-HDL-cholesterol, and 
triacylglycerols) - 
5 Guinea pigs fed phytosterol-f ish oil esters (2.5% 

g/.OO gram diet) had significantly lower levels of plasma total 
Cholesterol and triacylglycerol compared to control fed animals 

4 weeks of feeding (Table 1) . At this time, plasma 
cholesterol and triacylglycerols were 36% and 29% lower in the 
10 treatment group. A statistically significant effect of 

phytosterol-fish oil esters on cholesterol was also evident 
after 2 weeks where the reduction was 30% compared to the 
control' value. The changes in cholesterol level could be 
completely exolained by changes in the amount of non-high 
density lipoprotein (HDL) -Cholesterol (Table 2). Non-HDL 
cholesterol was 30% and 38% lower in the phytosterol-fish oil 
ester-fed group at 2 and 4 weeks, respectively, whereas there 
were no differences in HDL-cholesterol. 

These results illustrate the ability of dietary 
20 chytosterol-fish oil esters to reduce the levels of plasma 
cholesterol and triacylglycerol. It is also shown that 
ohytosterol-fish oil esters lower non-HDL cholesterol { "bad 
'cholesterol") but do not affect the level of HDL ("good 
cholesterol") . 

25 Table 1. 

The effect of a phytosterol/f ish oil esters containing diet on 
plasma total cholesterol and triacylglycerol levels in guinea 
pigs 
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j Total 


Cholesreroi 


Triacylglycerol 


Group 1 


Week 


2 


1.72 


± 0.38 


0-92 ± 0.26 


Week 


4 


2.05 


± 0.20 


0.87 ± 0.16 


Group 2 


Week 


2 


1.22 


± 0.10 * 


0.77 ± 0.22 


Week 


4 


1.32 


± 0.20 • 


0.62 ± 0.13 ' 



Results are mean ± S-D- of 8 guinea ?lgs per group. The 
baseline values for plasma ro"Cal chclesrerol and 



triacylglycerol were 1.28 ± 0.12 (mM) and 0.65 ± 0.11 (mM) 
respecrively - 

5 'Sicr.if icanzly lower than the corresponding value for Group 1 (p 
< 0.05; Bonferroni's Multiple Comparison Test). 



Table 2- 

The effect of a phytoszerol/f ish oil esters containing diet on 
lipoprotein metabolism in guinea pigs 





HDL Cho 


iesterol 


non-HDL Cholesterol 


Group 1 


Week 


2 


0.14 ± 


0.03 


1.58 ± 


0.4 


Week 


4 


0.16 ± 


C.06 


1.90 ± 


0.2 


Group 2 


Week 


2 


0.11 ± 


0.04 


1.11 ± 


0.14 ' 




Week 


4 


0.16 ± 


0.03 


1.17 ± 


0.23 * 



0 Results are mean ± S.D. of 8 guinea pigs per group. The 

baseline values for HDL cholesterol and non-HDL cholesterol 



were 0.16 ± 0.07 (mM) and 1.14 ± 0.16 (iilM) respectively. 

'Significantly lower than t-he corresponding value for Group 1 (p 
< 0.05; Bonferroni's Multiple Conmarison Test). 

5 
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Sxamole 3 . 

The effect: of a phytosterol-f ish oil esrer-conraining diet on 
plasma lipid levels in an obese rat model 

The efficacy of a phytosterol-f ish oil ester- 
5 containing diet to lower plasma triacylglyceroi and cholesterol 
was studied in the JCR:La-cp (corpulent) rat, a genetic model 
of obesity (O'Brien and Russell, 1997). Animals of this strain, 
if homozygous for the autosomal recessive cp gene (c?/c?) , are 
obese, insulin resistant, hyperinsulinemic, . and highly 

10 hypertriglyceridemic. In addition the obese animals exhibit 
poor vascular responsiveness and develop ischemic lesions of 
the myocardium with age. Rats that are homozygous normal or 
heterozygous (^/?) / are lean and metabolically normal. The 
effect of phytosterol-fish oil ester feeding was determined 

15 using obese (c?/cp) rats at 8 weeks of age, when the rats are 
clearly obese and fully insulin resistant. Lean litermates 
(+/?) of the obese animals were included in the study as 
benchmark for comparison. Obese animals were fed one of four 
diets: a control diet containing no added oil (Group 1); a 

20 control' diet containing 2.6 g/kg canola (Group 2); or diets 

containir.g 0-5 or 2.6 g/kg phytosterol-fish oil ester (Group 3 
and Group 4, respectively). The lean animals (Group 5) received 
the control wit.hout canola. The various test diets were fed for 
four weeks . 

25 Preparation of the diets using standard rat chow 

(Rodent Diet 5001, PMI Nutrition International, St Louis, Mo) 
was essentially the same as described in Example 2. 
Phytosterol-fish oil ester was mixed with canola oil (5:1) and 
the oil mixture was added to the powered diet at a 

30 concentration of 0.5 g/kg or 2.6 g phytosterol ester/kg diet, 

20 
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which was then pelleted. Control diets contained no ad^d oil 
or 2.6 g/kg canola oil. Food was stored in sealed plastic bags 
with nitrogen purging and maintained at 4'C. Fresh food was 
prepared each week. 

Blood samples were collected from each animal at the 
star- and after 4 weeks for determinarion of plasma lipids 
(total cholesterol, cholesterol esters, phospholipids, and 
triacylglycerols ) . 

Obese JCR-La rats exhibit marked hypertriglyceridemia 
and elevated plasma cholesTierol levels compared to their lean 
littermates (Group 1 or 2 versus Group 5; Table 3) . There was a 
concentration-dependent effect of dietary phytosterol-f ish oil 
esters on plasma lipid concentrations. The lower dose of 0.5 g 
phytosterol-fish oil esrer/kg food had no impact on lipid 
parameters in animals fed for 4 weeks (Group 3 versus Group 2 
at 12 weeks; Table 3). However 2.6 g phytosterol-fish oil ester 
/kg food reduced triacylglyerol level from control levels by 
51% (1.26 mM versus 2.59 mM in the control). Although this is a 
marked reduction, the animals are still strongly 
hyperzriglyceridemic (Group 4 versus Group 5). There was also a 
modesr reduction of cholesterol levels in a.iimals fed the high 
dose of phytosterol-fish oil ester (13% reduction in total 
cholesterol; 17% reduction in cholesterol esters) . There was a 
tendency for phospholipid values to be reduced in phytosterol- 
fish oil ester-fed animals but this did not reach statistical 
significance . 

The results show that phytosterol-fish oil esters 
decrease plasma triacylglyerol and cholesterol in obese JCR-La 
rats and that this occurs in a dose-dependent manner. The 
reduction in triacylglycerol and cholesterol esters is 

21 
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consistent: wirh a sul^stantial reduction in very low density 
lipoprotein (VLDL) particles through a decreased rate of VLDL 
production by the liver. These iir^^rovements in lipid prorxle 
raight also be expected to have a beneficial effect on the 
insulin- resistant state of these animals. 
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CLAIMS : 

1^ A nutritional supplemenr comprising an ester formed 

between a sterol and an omega-3 fatty acid for lowering 
cholesterol and triglyceride levels in the bloodstream of a 
5 subject, 

2, The nutritional supplement according to claim 1, 
wherein the sterol is a phytosterol. 

3. The nutritional supplement according to claim 1 or 2, 
wherein the omega-3 fatty acid has the formula: 

o 



CH3— CH2— ch=<:h— Ri-!:— OH 



wherein is a (C3-C40) alkenylene group comprising at least one 
double bond- 

15 4. The nutritional supplement according to claim 3, 

wherein has from 2 to 5 double bonds. 

5, The nutritional supplement according to claim 4, 

wherein the omega-3 fatty acid is eicosapentaenoic acid 20:5co3 
(E?A) . 

20 6- The nutritional supplement according to claim 4, 

wherein the omega-3 fatty acid is docosahexaenoic acid 22:6co3 
(DHA) . 

7. The nutritional supplement according to any one of 

claims 1 to 6, wherein the sterol is a phytosterol. 



28 



SUBSTITUTE SHEET (RULE 26) 



% t 



PCT/CAOO/01011 

WO 01/15552 

8. The nutritional supplement according to any one of 
claims 1 to 7, wherein the sterol is stigmasterol . 

9. The nutritional supplement according to any one of 
claims 1 to 7, wherein the sterol is sitosterol. 

5 10. The nutritional supplement according to any one of 

claims 1 to 7, wherein the sterol is fucosterol. 

11. The nutritional supplement according to any one of 
claims 1 to 7, wherein the sterol is fucostanol. 

12. The nutritional supplement according to any one of 
10 claims 1 to 7, wherein the sterol is p-sitostanol . 

13. The nutritional supplement according to. any one of 
claims 1 to 12, further comprising an edible additive. 

14 A method of lowering cholesterol and triglyceride 

levels in the bloodstream of a subject, the method including 
15 the step of administering to a subject an effective amount of a 
nutritional supplement comprising an ester formed between a 
sterol and an omega-3 fatty acid. 

15. The method according to claim 14, wherein t.he omega-3 

fatty acid is derived from f-sh oil. 
20 16. The method according to claim 14 or 15, wherein the 

omega-3 fatty acid has the formula: 

O 

CH3— CH2— ch«=ch-rU!:-oh 



25 wherein is a {C3-C.0) alkenylene group comprising at least one 
double bond. 
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17. The method according to claim 16, wherein has from- 
2 to 5 double bonds . 

18. The method according to claim 17, wherein the omega-3 
fatty acid is eicosapentaenoic acid 20:5co3 (EPA). _ 

5 19. The method according to claim 17, wherein the omega-3 

fatty acid is docosahexaenoic acid 22 : 6<o3 ( DKA) . 

20. The method according to any one of claims 14 to 19, 
wherein the sterol is a phytosterol. 

21. The method according to any one of claims 14 to 20, 
10 wherein the sterol is srigmasterol . 

22. The method according to any one of claims 14 to 20, 
wherein the sterol is sitosterol. 

23. The method according to any one of claims 14 to 20, 
wherein the sterol is fucosteroi. 

15 24. The method according to any one of claims 14 to 20, 

wherein the sterol is fucostanol. 

25. The method according to any one of claims 14 to 20, 
vherein the sterol is p-sitostancl. 

26. Use of a nutritional supplement comprising an ester 
20 formed between a sterol and an omega-3 fatty acid, as defined 

in any one of claims 1 to 13, for lowering cholesterol and 
triglyceride levels in the bloodstream of a sxibject. 

27. A foodstuff having a nutritional value enhanced by 
incorporation of the nutritional supplement according to any 

25 one of claims 1 to 13. 
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28. Use of the nutritional supplement according to any 
one of claims 1 to 13 in the manufacture of a foodstuff. 

29. A process for preparing the nutritional supplement as 
defined in any one of claims 1 to 13, which comprises the step 

5 of reacting a sterol with an omega-3 fatty acid, or an ester 
thereof, in the presence of a base. 

30. A process according to claim 29 wherein the base is a 
metal (Ci-Cio) alkoxide. 

31. A process according to claim 30, wherein the metal 
10 (Ci-Cio) is sodium methoxide. 

32. A process according to claim 29, 30 or 31, which 
further comprises the step of precipitating unreacted sterol 
with a suitable non-polar solvent, and filtering off the 
precipitated unreacted sterol to leave a filtrate. 

15 33. A process according to claim 32, wherein the non- 

polar solvent is hexane. 

34. A. process according to claim 32 or 33, which further 
comprises the step of extracting the filtrate with a suitable 
immiscible solvent to remove unreacted omega-3 fatty acid, or 

20 an ester thereof, from the filtrate, 

35. A process according to claim 34, wherein the 
immiscible solvent is methanol. 

36. A process according to any one of claims 29 to 35, 
wherein the ester of the omega-3 fatty acid is a triglyceride 

25 ester- 

37. A process according to any one of claims 29 to 35, 
wherein the ester of the omega-3 fatty acid is an ethyl ester. 
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DETAILED ACTION 

Claim Objections 

Claims 8-13, 21-25, 32, 34, 36 and 37 are objected to under 37 
CFR 1.75(c) as being in improper form because a multiple dependent claim 
cannot depend on another multiple dependant claim See MPEP § 608.01 (n). 

Claim Rejections - 35 (JSC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the Invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which It pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying 
out his invention. 

Claims 14, 15, 26, 27, 28, 29, 36, and 37 are rejected under 35 
U.S.C. 112, first paragraph, because the specification, while being enabling for 
the omega-3 fatty acids of claim 3 and particular phytosterols listed in the 
application does not reasonably provide enablement for all omega-3 fatty acids 
and sterols. The specification does not enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make or use the 
invention commensurate in scope with these claims. 

The specification does not enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to practice the invention 
commensurate in scope with these claims. 
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"The standard for determining whether the specification meets the 
enablement requirement [in accordance with the statute] was cast in the 
Supreme Court decision of Mineral Separation v. Hyde, 242 U.S. 261 , 270 (1916) 
which postured the question: is the experimentation needed to practice the 
invention undue or unreasonable? That standard is still the one to be applied. In 
re Wands, 858 F.2d 731, 737, 8 USPQ2d 1400. 1404 (Fed. Cir. 1988). 
Accordingly, even though the statute does not use the term "undue 
experimentation," it has been interpreted to require that the claimed invention be 
enabled so that any person skilled in the art can make and use the invention 
without undue experimentation. In re Wands, 858 F.2d at 737, 8 USPQ2d at 
1404 (Fed. Cir. 1988). See also United States v. Telectronics, Inc., 857 F.2d 778, 
785, 8USPQ2d 1217, 1223 (Fed. Cir. 1988) ("The test of enablement is whether 
one reasonably skilled in the art could make or use the invention from the 
disclosures in the patent coupled with information known in the art without undue 
experimentation."). 

In the instant case the rejected claims cover all omega-3 fatty acids and 
sterols. Based on the above standards, the disclosure must contained sufficient 
information to enable one skilled in the pertinent art to use this invention without 
undue experimentation. See M.P.E.P. 2164.01. Given the scope of the claims, 
it does not. 

The specification and the examples do not provide sufficient disclosure 
that would provide one of ordinary skill guidance to practice the invention, given 
the infinite amount of all possible permutations of omega-3 fatty acids and 
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sterols. In this regard, the disclosure does teach those of ordinary skill how to 
select appropriate omega-3 fatty acids and sterols with the desired function of 
lowering cholesterol and triglyceride levels in the bloodstreann., where the instant 
specification only describes broad geni of omega-3 fatty acids and sterols. 

The examiner understands that there is no requirement that the 
specification disclose every possible embodiment if there is sufficient guidance 
given by knowledge in the art (See M.P.E.P. § 2164.05(a) "[t]he specification 
need not disclose what is well-known to those skilled in the art and preferably 
omits that which is well-known to those skilled and already available to the public. 
In re Buchner, 929 F.2d 660. 661. 18 USPQ2d 1331, 1332 (Fed. Cir. 1991); 
Hybritech. Inc. v. Monoclonal Antibodies. Inc.. 802 F.2d 1367, 1384, 231 USPQ 
81, 94 (Fed. Cir. 1986), cerf. denied, 480 U.S. 947 (1987); and Lindemann 
Maschinenfabrik GMBH v. American Hoist & Derrick Co., 730 F.2d 1452, 1463, 
221 USPQ 481, 489 (Fed. Cir. 1984)."). 

However, the instant case goes beyond what is known in the art, because 
the specification does not offer any guidance on how one of ordinary skill would 
go about practicing the invention for all omega-3 fatty acids and sterols with the 
desired function of lowering cholesterol and triglyceride levels in the bloodstream, 
which would constitute undue experimentation. 

Applicant is reminded of the heightened enablement for chemical 
inventions. Specifically, the amount of guidance or direction needed to enable 
the invention is inversely related to the amount of knowledge in the state of the 
art as well as the predictability in the art. In re Fisher, 427 F.2d 833, 839, 166 
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USPQ 18, 24 (CCPA 1970). The "amount of guidance or direction" refers to that 
information in. the application, as originally filed, that teaches exactly how to 
make or use the invention. The more that is known in the prior art about the 
nature of the invention, how to make, and how to use the invention, and the more 
predictable the art is, the less information needs to be explicitly stated in the 
specification. In contrast, if little is known in the prior art about the nature of the 
invention and the art is unpredictable, the specification would need more detail 
as to how to make and use the invention in order to be enabling. [I]n the field of 
chemistry generally, there may be times when the well-known unpredictability of 
chemical reactions will alone be enough to create a reasonable doubt as to the 
accuracy of a particular broad statement put fonward as enabling support for a 
claim. This will especially be the case where the statement is, on its face, 
contrary to generally accepted scientific principles. Most often, additional factors, 
such as the teachings in pertinent references, will be available to substantiate 
any doubts that the asserted scope of objective enablement is in fact 
commensurate with the scope of protection sought and to support any demands 
based thereon for proof. [Footnote omitted.] 

Here, the requirement for enablement is not met since the claims go far 
beyond the enabling disclosure. Accordingly, base on the forgoing, the rejected 
claims are prima facie, non-enabled for their full scope. 
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Claims 14. 15. 26, 27, 28, 29, 36, and 37 are rejected under 35 
U.S.C. 112, first paragraph, as failing to comply with the written description 
requirement. The clalm(s) contains subject matter which was not described in 
the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventor{s), at the time the application was filed, had 
possession of the claimed invention. 

The claims cover all esters of all omega-3 fatty acids and sterols. 

To satisfy the written-description requirement, the specification must 
describe every element of the claimed invention in sufficient detail so that one of 
ordinary skill in the art would recognize that the inventor possessed the claimed 
invention at the time of filing. Vas-Cam, 935 F.3d at 1563; see also Lockwood v. 
American Airlines. Inc.. 107 F.3d 1565, 1572 (Fed. Cir. 1997) (patent 
specification must describe an invention and do so in sufficient detail that one 
skilled in the art can clearly conclude that "the inventor invented the claimed 
invention"); In re Goste/i, 872 F.2d 1008, 1012 (Fed. Cir. 1989) ("the description 
must clearly allow persons of ordinary skill in the art to recognize that [the 
inventor] invented what is claimed"). 

For chemical and biotech inventions, "[a]n adequate written description of 
a DNA ... 'requires a precise definition, such as by structure, formula, chemical 
name, or physical properties," not a mere wish or plan for obtaining the claimed , 
chemical invention." Regents of the University of California v. Eli Lilly & Co.. 119 
F.3d 1559. 1566 (Fed. Cir. 1997). cert, denied, 523 U.S. 1089 (1998). Courts 
have stated that "[i]n claims involving [non-genetic] chemical materials, generic 
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formulae usually indicate with specificity what the genericclaims encompass. One 
skilled in the art can distinguish such a formula from others and can identify 
many of the species that the claims encompass. Accordingly, such a formula is 
normally an adequate description of the claimed genus." Eli Lilly & Co,, 119 F.3d 
1 568, (emphasis added). There is no such specificity here, since the claims 
merely recite all omega-3 fatty acids and sterols. 

The terms "omega-3 fatty acids" and "sterols" contain almost no 
information by which a person of ordinary skill in the art would understand that 
the inventors possessed the entire scope of the claimed invention. At best, it 
simply indicates that one should test an infinite number of compounds in order to 
see if they posses the desired function of lowering cholesterol and triglyceride 
levels in the bloodstream. 

Here the claims recite a copolymer of 2,2-dinitropropyl acrylate and 2,2- 
dinitrobutyl acrylate. However, the specification fails to describe any parameters 
of the claimed polymer, such as molecular weights, or other monomers that may 
be used in order to achieve the desiredenergetic binder. While the need for 
some experimentation is by no means necessarily fatal, "reasonable detail must 
be provided in order to enable members of the public to understand and carry out 
the invention.". Id. This reasonable detail is lacking in the captioned application. 
Specifically, the specification provides little guidance in the way of selecting a 
particular copolymers, or even of narrowing the range of molecular weights, or 
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co-monomers in order to find a suitable copolymer with the desired 
characteristics as an energy binder. 

Nowhere does the specification point to any particular language in the 
application setting forth how to select those copolymers that would be likely 
candidates of the claimed formula. While it is true that a patent need not disclose 
that which is already well known in the art in order to be enabling, see, e.g., 
Hybritech Ina v. Monoclonal A (Fed. Cir. 1986), cert, denied, 480 U,S. 947 
(1987), far more is needed to enable the claimed copolymers. The specification 
fails to identify any suitable copolymers, or explain how one can discover such a 
copolymer which has the desired attributes of a an energy binder. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-37 are rejected under 35 U.S.C. 112. second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claim 7 does not further limit claim 1. 

Claim 1 5 states that the omega-3 fatty acid is derived from fish oil. It is 
unclear exactly what compounds Applicant intends by this language since the 
structure of compounds "derived from fish oil" is indefinite. 

Claims 26 and 28 are use claims which do not recite specific steps in the 
lowerinf of cholesterol and triglyceride levels, or for the manufacture of a food 
stuff. SeevMP.EP. § 21 73.05(q) ("Attempts to claim a process without setting 
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forth any steps involved in the process generally raises an issue of indefiniteness 
under 35 (JSC 112, second paragraph. For example, a claim which read: "A 
process for using monoclonal antibodies of claim 4 to isolate and . purify human 
fibroblast interferon." was held to be indefinite because it merely recites a use 
without any active, positive steps delimiting how this use is actually practiced. Ex 

parte Erlich, 3 USPQ2d 101 1 (Bd. Pat. App. & Inter. 1986) Although a claim 

should be interpreted in light of the specification disclosure, it is generally 
considered improper to read limitations contained in the specification into the 
claims. See In re Prater, 415 F.2d 1393, 162 USPQ 541 (CCPA 1969) and In re 
Winkhaus, 527 F.2d 637. 188 USPQ 129 (CCPA 1975), which discuss the 
premise that one cannot rely on the specification to impart limitations to the claim 
that are not recited in the claim. "). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(a) the Invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1-3, 7, 9, 14-16, 20, 22, and 26-28 are rejected under 35 
U.S.C. 102(a) as being anticipated by EP 897970, as evidenced by 
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counterpart U.S. Patent No. 6,160,886 to van Amerongen et al. (van 
Amerongen). 

This patent teaches a process for the preparation of stanol fatty acid 
esters mixtures by inesterification of stanol fatty acid esters starting material is 
new and comprises reacting (at least 50%) saturated fatty acid groups of starting 
material with a source of at least one fatty acid moiety containing at least 35% 
(especially 45%) polyunsaturated fatty acid (PUFA) groups. 

The product is incorporated into foods, See column 1. lines 58-64, 

The products have blood cholesterol lowering effects. See column 4, lines 

6-14. 

The foregoing anticipates the claims within the meaning of section 102. 

Claims 1-3, 7, 9, 14-16, 20, 22, and 26-28 are rejected under 35 
U.S.C. 102(a) as being anticipated by EP 1004595 (EP 594). 

This reference teaches phytosterols that are esterified with 
polyunsaturated fatty acids. The products are useful in foods. See claim 7. 

The products are useful in lowering blood cholesterol levels. See 
paragraph 0025. 

The foregoing anticipates the claims within the meaning of section 102. 
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Claims 1-3, 9, 14, 15, 16, 22 and 26-28 are rejected under 35 
U.S.C. 102(b) as being anticipated by U.S. Patent No. 5,502,045 to Miettinen 
et al. (Miettinen). 

This patent teaches fatty acid esters of sitostanol. See column 3, lines 
line 7-16. The product is useful as food to lower cholesterol. See paragraph 
bridging columns 4 and 5. 

The foregoing anticipates the rejected claims. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 4-6, 8, 10-13. 17-19, 21 and 23-25 are rejected under 35 U.S.C. 
103(a) as being unpatentable over each of Amerongen or EP 594, 

The claims cover specific omega-3 fatty acids or sterols not explicitly 
disclosed by Amerongen or EP 594 so as to amount to anticipation (See 
M.P.EP. § 2131: "[t]he identical invention must be shown in as complete detail 
as is contained in the ... claim." Richardson v, Suzuki Motor Co,, 868 F.2d 1226, 
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1236, 9 USPQ2d 1913, 1920 (Fed. Cir. 1989). The elements must be arranged 
as required by the claim, but this is not an ipsissimis verbis test. i.e.. identity of - 
terminology is not required. In re Bond, 910 F.2d 831. 15 USPQ2d 1566 (Fed. 
Cir. 1990).). However, based on the above, the applied references teaches the 
elements of the claimed invention with sufficient guidance, particularity, and with 
a reasonable expectation of success, that the invention would be prima facie 
obvious to one of ordinary skill (the prior art reference teaches or suggests all the 
claim limitations with a reasonable expectation of success. See M.P.E.P. § 
2143). 



Claims 29-37 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Miettinen in view of Lo et a!., JAOCS. 60, 4, 1983 (Lo). 

The claims are drawn to a process for preparing the nutritional 
supplement, which comprises reacting a sterol with an omega-3 fatty acid, or an 
ester thereof, in the presence of a base. 

Miettinen teaches esterification of stands and fatty acids. The difference 
between the process disclose by Miiettinen and the process covered by the 
rejected claims is that Miettinen fail to disclose the presence of a base. It is for 
this proposition that the examiner joins Lo. Specfically, Lo teaches the 
interesterification of fatty acids with sodium methoxide. 

One of ordinary skill would have been motivated to modify Miettinen to 
include a base catalyst since Lo teaches that theses catalyst are useful for the 



Application/Control Number: 10/070,181 



Page 



Art Unit: 1621 

esterification of fatty acids. Therefore the rejected claims are prima facie obvious 
in view of the combination of Miettinen and Lo since these references suggest 
the elements of the claims with a reasonable expectation of success. 



Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Karl J. Puttlitz whose telephone number is 
(571) 272-0645. The examiner can normally be reached on Monday-Friday 
(alternate). 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Johann Richter can be reached on (571) 272-0646. 

Any inquiry of a general nature or relating to the status of this application 
or proceeding should be directed to the receptionist whose telephone number is 
(703) 308-1235. 



Conclusion 



Karl J. Puttlitz 
Assistant Examiner 




Johann R. Richter, Ph.D., Esq. 
Supervisory Patent Examiner 
Biotechnology and Organic Chemistry 
Art Unit 1621 
(571)272-0646 
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AMENDMENT AND RESPONSE TO OFFICE ACTION 



Mail Stop Amendment NEEDLE & ROSENBERG, P.C. 

Commissioner for Patents Customer Number 23859 

P.O. Box 1450 

Alexandria, VA 22313-1450 February 28, 2005 

Sir: 

Responsive to the Office Action mailed on September 1, 2004, please amend the 
application as set forth below and consider the remarks that follow. Also enclosed are a 
Supplemental Information Disclosure Statement and Form PTO-1449. Finally, enclosed is a 
Request for a Three-Month Extension of Time and Credit Card Form PTO-2038 in the amount of 
$1,200.00 ($1,020.00 to cover the extension of tune fee and $180.00 to cover the Supplemental 
Information Disclosure Statement). 

Amendments to the Specification begin on page 2 of this Amendment. 

The Listing of Claims begins on page 3 of this Amendment. 

Remarks begin on page 5 of this Amendment. 
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AlVIENDMENTS TO THE SPECIFICATION 

On page 1 of the specification, after the title and before the first heading, please insert the 
following: 

Cross Reference to Related Applications 

The present appUcation claims priority to U.S. Patent AppUcation No. 09/385,834, filed 
August 30, 1999, which application is incorporated herein fully by this reference. 
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LISTING OF CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. A clean version of the pending claims is appended hereto for the Examiner's 
convenience. 

Claims 1-37 (Cancelled) 

Please add new claims 38-49. 

38. (New) A process for preparing an ester comprising the step of reacting a sterol with an 
omega-3 fatty acid, wherein the omega-3 fatty acid comprises eicosapentaenoic acid 
20:5aj3 (EPA), docosahexaenoic acid 22:6aj3 (DHA), an ester thereof, or a mixture 
thereof, and the sterol comprises stigmasterol, in the presence of abase. 

39. (New) The process of claim 38, wherein the omega-3 fatty acid is eicosapentaenoic acid 
20:56)3 (EPA). - - ' ; ' 

40. (New) The process of claim 38, wherein the omega-3 fatty acid is docosahexaenoic acid 
22:66;3 (DHA). 

41. (New) The process of claim 38, wherein the omega-3 fatty acid comprises a mixture of 
eicosapentaenoic acid 20:5co3 (EPA) and docosahexaenoic acid 22:6co3 (DHA). 

42. (New) The process of claim 38, wherein the ester of the omega-3 fatty acid is a 
triglyceride ester. 

43. (New) The process of claim 38, wherein the ester of the omega-3 fatty acid is an ethyl 
ester. 

44. (New) The process of claim 38, wherein the base is a metal (Ci-Cio) alkoxide. 

45. (New) The process of claim 44, wherein the metal (Ci-Cio) is sodium methoxide. 

46. (New) The process of claim 38, further comprising the step of precipitating unreacted 
sterol with a suitable non-polar solvent, and filtering off the precipitated unreacted sterol 
to leave a filtrate. 
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47. (New) The process of claim 46, wherein the non-polar solvent is hexaae. 

48. (New) The process of claim 46, further comprising the step of extracting the filtrate with 
a suitable immiscible solvent to remove unreacted omega-3 fatty acid, or an ester thereof, 
from the filtrate. 

49. The process of claim 48, wherein the immiscible solvent is methanol. 
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REMARKS 

Claims 1-37 have been cancelled. Claims 38-49 have been added. Claims 38-49 are 
pending. 

Support for new claims 38-41 can be found in the specification at, inter alia, page 8, line 
5, Example 1 at pages 15 and 16, and original claim 1. Support for new claims 42 and 43 can be 
found in the specification at, inter alia, page 8, lines 13-15 and original claims 36 and 37. 
Support for new claims 44 and 45 can be found in the specification at, inter alia, page 14, lines 
10-12 and original claims 30 and 31. Support for new claims 46-49 can be found in the 
specification at, inter alia, page 14, line 27-page 15, line 13, and original claims 32-35. 

No new matter has been added by the new claims; therefore. Applicants respectfully 
request that examination continue on the new claims. 

A clean copy of all of the pending claims as they are believed to have been cancelled and 
added is attached to this Amendment as an appendix. The appended clean copy of all of the 
pending claims is provided only as a convenience to the Examiner and is not intended to be an 
amendment of the claims pursuant to 37 C.F.R. § 1.121. 

1. Claim Objections 

The Office Action has objected to claims 8-13, 21-25, 32, 34, 36, and 37 under 37 C.F.R. 
§ 1.75(c) as being in improper form because a multiple dependent claim cannot depend on 
another multiple claim. Claims 1-37 have been cancelled, and new claims 38-49 have been 
added. New claims 38-49 are not multiple dependent claims; therefore. Applicant respectfiiUy 
requests the objection be withdrawn. 

XL Rejections under 35 U.S.C. § 112, First Paragraph 

The Office Action has rejected claims 14, 15, 26, 27, 28, 29, 36, and 37 under 35 U.S.C. 
§112, first paragraph, because "the specification, while being enabling for the omega-3 fatty 
acids of claim 3 and particular phytosterols Usted in the application does not reasonably provide 
enablement for all omega-3 fatty acids and sterols." The Office Action fiirther recites that ''the 
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specification does not enable any person skilled in the art to which it pertains, or with which it is 
most nearly connected, to make or use the invention commensurate in scope with these claims." 

Claims 1-37 have been cancelled; therefore, the rejection is moot. With respect to new 
claims 38-49, the application provides ample enabling disclosure for practicing invention. 
Example 1 of the application at pages 15 and 16 provides one aspect of the invention, which is a 
detailed synthetic procedure for producing stigmasterol esters of EPA and DHA. Based on the 
disclosure of the specification and, in particular, Example 1, one of ordinary skill in the art 
would not require undue experimentation to practice the invention as recited in new claim 39 and 
all claims dependent therefrom. 

The Office Action has rejected claims 14, 15, 26, 27, 28, 29, 36, and 37 under 35 U.S.C. 
§ 1 12, first paragraph, for failing to comply with the written description requirement. The Office 
Action asserts that "the claim(s) contains subject matter which was not described in the 
specification in such a way as to reasonably convey to one of ordinary skill in the art that the 
inventor(s), at the time the application was filed, had possession of the claimed invention." 

Claims 1-37 have been cancelled; therefore, the rejection is moot. With respect to new 
claims 38-49, the written description requirement has been satisfied. Throughout the 
specification and, in particular, Example 1, it is clear to one of ordinary skill in the art that the 
inventors were indeed in possession of the invention at the time of filing as recited in new claims 
38-49. 

Therefore, Applicant asserts that the invention recited in new claims 38-49 satisfies all 
requirements of 35 U.S.C. § 112, first paragraph. 

III. Rejections under 35 U.S.C. § 112, Second Paragraph 

The Office Action has rejected claims 1-37 under 35 U.S.C. § 1 12, first paragraph. 
Claims 1-37 have been cancelled; therefore, the rejection is moot. 

IV. Rejections under 35 U.S.C. § 102 

The Office Action has made the following rejections imder 35 U.S.C. § 102: 
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1. Claims 1-3, 7, 9, 14-16, 20, 22, and 26-28 under 35 U.S.C. § 102(a) in view of European 
Publication No. 897970; 

2. Claims 1-3, 7, 9, 14-16, 20, 22, and 26-28 under 35 U.S.C. § 102(a) in view of European 
Publication No. 1004594; and 

3. Claims 1-3, 9, 14-16, 20, 22, and 26-28 under 35 U.S.C. § 102(b) in view of U.S. Patent 
No. 5,502,045. 

Claims 1-37 have been cancelled. Further, the rejections under 35 U.S.C. § 102 are not 
directed toward original claims 29-37, which recite a process for making sterol esters. 
Therefore, new claims 38-49, which are also method of making claims, are novel in view of the 
art. 

V. RejecMons under 35 U.S.C. § 103 

; The Office Action has rejected" claims 4-6, 8, 10-13, 17-19, 21, and 23-25 imder 35 
U.S.C. § 103(a) in view of European Publication Nos. 897970 and 1004594. Claims 1-37 have 
been cancelled. Further, these rejections under 35 U.S.C. § 103 are not directed toward original 
claims 29-37, which recite a process for making sterol esters. Therefore, new claims 38-49, 
which are also method of making claims, would not have been obvious to one of ordinary skill in 
the art in view of European Publication Nos. 897970 and 1004594. 

The Office Action also asserts that original claims 29-37 would have been obvious under 
35 U.S.C. § 103 over U.S. Patent No. 5,502,045 to Miettinen in view of the journal article to Lo 
et al. In particular, the Office Action asserts that claims 27-39 are prima facie obvious in view 
of the combined teachings of Miettinen and Lo et al. 

Claims 29-37 have been cancelled; however, for the sake of completeness, new claims 
38-49 will be addressed in view of the combined teachings of Miettinen and Lo et al. It is well- 
established that, to establish prima facie obviousness of a claimed invention, all the claim 
limitations must be taught or suggested by the prior art. MPEP § 2143.03 (citing In re Royka, 
490 F.2d 981, 180 USPQ 580 (CCPA 1974)). Said another way, claims for an invention are not 



7 



ATTORNEY DOCKET NO. 15113.0005U2 
Application Serial No. 10/070,181 



prima facie obvious if the cited reference does not suggest all elements of the claimed invention 
and the prior art does not suggest the modifications that would bring the primary references into 
conformity with the appUcation claims. In re Fritch, 23 U.S.P.Q.2d, 1780 (Fed. Cir. 1992). In 
re Laskowski, 871 F.2d 115 (Fed. Cir. 1989). This is not possible when the claimed invention 
achieves more than what any or all of the prior art references allegedly suggest, expressly or by 
reasonable implication. 

Here, the claimed invention as recited in new claims 38-49 includes features neither 
disclosed nor suggested by Miettinen or Lo et al For example, new claim 38 recites, inter alia, 
the use of "an omega-3 fatty acid, wherein the omega-3 fatty acid comprises eicosapentaenoic 
acid 20:5cj3 (EPA), docosahexaenoic acid 22:6co3 (DHA), an ester thereof, or a mixture thereof 
to produce sterol esters, 

Miettinen and Lo et al. do not disclose or suggest the use of eicosapentaenoic acid 
20:5oj3 (EPA), docosahexaenoic acid 22:6co3 (DHA), an ester thereof, or a mixture thereof In 
the case of Miettinen, Miettinen discloses the esterification of rapeseed oil Avith p-sitstanol. 
There is no direction or motivation in Miettinen to use other fatty acids, particularly the omega-3 
fatty acids EPA or DHA. Indeed, rapeseed oil does not even contain EPA and DHA. Similarly, 
Lo et ai only discloses the esterification of soybean oil with edible beef tallow. Similar to 
Miettinen, there is no suggestion or teaching in Lo et al to use omega-3 fatty acids such as EPA 
or DHA, which are recited in new claims 38-49. Moreover, soybean oil also does not even 
contain DHA or EPA. 

In the absence of any disclosure, teaching, or suggestion in Miettinen and Lo et al to use 
the omega-3 fatty acids recited in new claims 38-49, the present invention would not have been 
obvious to one of ordinary skill in the art. 
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CONCLUSION 



Pursuant to the above amendments and remarks, reconsideration and allowance of the 
pending application is believed to be warranted. The Examiner is invited and encouraged to 
directly contact the undersigned if such contact may enhance the efficient prosecution of this 
application to issue. 

Enclosed is Credit Card Form PTO-2038 in the amount of $1,200.00 ($1,020.00 to cover 
the extension of time fee and $180.00 to cover the Supplemental Information Disclosure 
Statement), No further fee is believed to be due; however, the Commissioner is hereby 
authorized to charge any additional fees that may be required, or credit any overpayment to 
Deposit Account No. 14-0629. 



Respectfully submitted, 
NEEDLE & ROSENBERG, P.C. 




NEEDLE & ROSENBERG, P.C. 
Customer Number 23859 
(678) 420-9300 (phone) 
(678) 420-9301 (fax) 



Certificate of Mailing Under 37 C.F.R. S 1.8 



[ hereby cei:fify that this correspondence, including any items indicated as attached or included, is being deposited with the United States Postal 
Service asiirst class mail in an enveletop addressed to: Mail Stop Amendment, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 
22313/1456, on the date^^ated hiArw. 




La\yrence A. Villanueva, J.D., Ph.D. Date 
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APPENDIX 

Clean Copy of All Pending Claims after Amendment (for the Examiner's convenience only) 
What is claimed is: 

38. A process for preparing an ester comprising the step of reacting a sterol with an omega-3 
fatty acid, wherein the omega-3 fatty acid comprises eicosapentaenoic acid 20:5co3 
(EPA), docosahexaenoic acid 22:6co3 (DHA), an ester thereof, or a mixture thereof, and 
the sterol comprises stigmasterol, in the presence of a base. 

39. The process of claim 38, wherein the omega-3 fatty acid is eicosapentaenoic acid 20:5co3 
(EPA). 

40. The process of claim 38, wherein the omega-3 fatty acid is docosahexaenoic acid 22:6co3 
(DHA). 

41. The process of claim 38, wherein the omega-3 fatty acid comprises a mixtxire of 
eicosapentaenoic acid 20:5a;3 (EPA) and docosahexaenoic acid 22:6a;3 (DHA). 

42. The process of claim 38, wherein the ester of the omega-3 fatty acid is a triglyceride 
ester. 

43. The process of claim 38, wherein the ester of the omega-3 fatty acid is an ethyl ester. 

44. The process of claim 38, wherein the base is a metal (Ci-Cio) alkoxide. 

45. The process of claim 44, wherein the metal (Ci-Cio) is sodium methoxide. 

46. The process of claim 38, further comprising the step of precipitating unreacted sterol with 
a suitable non-polar solvent, and filtering off the precipitated unreacted sterol to leave a 
filtrate. 

47. The process of claim 46, wherein the non-polar solvent is hexane. 
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The process of claim 46, further comprising the step of extracting the filtrate with a 
suitable iromiscible solvent to remove unreacted omega-3 fatty acid, or an ester thereof, 
from the filtrate. 

The process of claim 48, wherein the immiscible solvent is methanol. 
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